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1. CABLE WORK REQUIREMENTS 


1.1 Technical Documentation for Cable Work 


The following paper work is necessary to start cable work: 


Date : 2010-08-12 


> Technical documentation regarding information of a cable, shown in Cable 
Journal-table Annex 1 (page xx) 
Technical information regarding information of a cable, shown in the Cable 
Journal consists of: cable code, type of cable, cross-section [тт], quantity 
[number of cable], installing limits [from-to], installed length to length between 
glands [m], remarks [usually is presented the measured length of the cable but it’s 
possible to appear some other remarks, e.g.-change of cross-section cable]. 


Some examples of IV Oil and Gas Cable Routing Plan for reference only 
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1.2 Encoding of Cables 


Information regarding the cable numbering refers to: 
> Number of the switchboard 
> Number of section etc. 


1.3 Cable Separation 


Cable separation is according with the rules please refer to KN1230 and DNV 
standard requirements 


1.3.1 MCT Brattberg — RGSR which are for high stress areas see E0811.02 
critical penetrations Sheets 1 and 2 


The Brattberg System have several added 
characteristics. They have extremely low smoke 
indexes, withstand explosion, resist most chemicals, 
gamma radiation, temperature variations and rodent 
attacks. The system also retains the sound insulation 
integrity of walls and is not dislodged by vibration. 
There are even special versions that protect against 
EMC. Quality control is rigorous and is certified in 
accordance with ISO 9001. 

RGSR is used in decks and bulkheads which are 
subjected to high degrees of stress. The additional, 
rounded endsprevent stress cracking. The radius of 
the ends is 70 mm on otherwise standard 2, 4, 6 and 8 
model RGS frames. RGSR can be used in multiple 
frames. For weight charts and installation details, 
singularly or in multiple frames, contact MCT Brattberg. 
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Insert Blocks 


Our range of Insert Blocks seal cables between 4 and 100 mm in diameter. It is 
important that the insert block is the right size, with respect to the cable, to ensure 
a proper seal. Measure the cable diameters carefully and select insert blocks 
according to the table. Blocks are referred to by their width (A) and hole diameter 
(B). Thus a block with a width of 15 mm and a hole diameter of 4 mm is referred to 
as 15/4. 


Right Wrong Wrong 
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ert blocks for 
69,5— 71,5 


71,5 – 73,5 


120/72 


73,5 – 75,5 


120/74 


пы! | 
m 


NOTE: 


Insert blocks are supplied in halves. 
Two insert blocks require to seal each cable/pipe. 
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Add Blocks 


The Add Block comes complete with Inserts should be removed and fitted into 
inserts to give five different block sizes the main block to give the required diameter. 
The unique locaters not only provide a Inserts are marked with a diameter. Select 


secure anchor for the inserts, they also allow the required diameter and fit into the main 
the removal and replacement to give Ше block. 
required diameter. 


The complete block provides a quality, All insert sheets may be removed to give 
inspectable and truly flexible Insert Block. the largest sized diameter. 
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The Add Block is available in eleven 
module sizes, each size giving 5 adjustable 
diameters and a total of 55 inspectable 
inserts. 


Insert Blocks are supplied in halves. Two 
Insert Blocks required to seal pipe/cable. 


P30/18 


Plug 18mm diam. 
Fits AddBlock 30/14-18 


Plug 8mm dia. 
With wrap-around casing 


W-20-8/13 


Fits AddBlock 20/9-13 


Plug 8mm dia. 
Fits AddBlock 20/4-8 


P30/18 P40/28 P40/28 


Plug 18mm dia. 


With wrap-around casing 


W-30-18/23 


Fits AddBlock 30/19-23 


Plug 28mm diam. 
Fits AddBlock 40/24-28 


Plug 28mm dia. With 
wrap-around casing 


W-40-28/33 


Fits AddBlock 40/29-33 
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P60/38 


Plug 38mm dia. Fits in AddBlock 60/34-38 P60/38 


Plug 38mm dia. 


With wrap-around casing 
W-60-38/43 

Fits in AddBlock 60/39-43 
With additional casing 


W-60-43/48 
AddBlock/Plug & Wrap Fits in AddBlock 60/44-48 


Plugs and wraps are used to convert an Add Block into a Spare Block 
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Spare Blocks 


The unused space in the frame is filled with solid spare blocks. Using the spare 
blocks allows the option of fitting new cable in the future. They have the 
designation А/О. Blocks are referred to by their width (A), followed by the 
designation /0 (indicating solid). 

A block with a width and height of 15mm is referred to as 15/0. 


5x5 24x5/0 
Only in strips of 24 pcs 
10x10 12x10/0 
Only in strips of 12 pcs 
15x15 15/0 
20x20 20/0 
30x30 30/0 
40x40 40/0 

60x60 

90x90 
120x120 
180x180 


Registration number at the Register of Commerce Galati: J17/213/1999, Fiscal Code: R 11632363 
Bank: RBS BANK - ROMANIA, GALATI, IBAN Code: RO69ABNA1800264 100096454 1 5 / 149 


Ж RETEC S.A. 


Romanian Electro Trade, Engineering & Consulting 


132 Al. Moruzzi Str, 402 Building, Р Author : Silviu Могпісеѕси 
800223, GALATI, ROMÁNIA ELECTRICIAN'S MANUAL Revision : 1.30 

Phone / Fax: 40 236 448022; 40 236 449146; | www.retec.ro retec@retec.ro | Date : 2010-08-12 
U-BLOCKS 


30/15 Insert 
15 Block The U-Block is used to convert the 
ым Pd external dimensions of Insert Blocks, 
940 Add Blocks and Spare Blocks to Ше 
next modular size. 


For example a 30/15 Insert Block 
can be enlarged by placing it into a U40 
and a U60, giving the new size of 60/15. 


U-90 U-120 
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By using the U-Blocks it is possible to increase the range of Spare Blocks. 
Starting with a 20/0 and the full range of U-Blocks you can convert the following. 
U-Blocks are supplied in halves. Two blocks required to increase external 


dimensions. 


30/0 40/0 


U 30 U 40 
20/0 U 30 
20/0 


60/0 


U 60 
U 40 
U 30 
20/0 


— —. 


90/0 


U 90 
U 60 
U 40 
U 30 
20/0 


120/0 


U 120 
U 90 
U 60 
U 40 
U 30 
20/0 
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Components 


Stayplate 


To be placed between each row of 
blocks. Stayplates make installation 
simple, increase stability and anchor 
blocks within the frame. 


Stayplates are available in stainless 
steel, aluminium or brass. 


STG-Endpacking 


Installed between > compression 
plate and the top of the frame, 
completing the seal. Manufactured from 
Lycron with galvanized mild steel or 
stainless steel fittings. 


WWW.retec.ro 
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Compression Plate 


Inserted above the top row of 
blocks. The bolt is tightened to 
compress the system enabling 


installation of the STG епараскіпд. 
Manufactured from СКК, glassfibre 
reinforced polyester. 


PTG-Presswedge 


Used as an alternative to the 
compression plate and G 
Endpacking сап азо Бе placed 
anywhere in the frame. Manufactured 
from Lycron, with galvanized mild steel 
or stainless steel fittings. 
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Accessories 


Lubricant Packing Tool 
For Pressure Tight Installation Holds Cable/pipes During Partial Installations 


ть 


MCI 


RAITBER 


Block Selector End Packer Puller 


For Cable/pipe Measurement For Re-entry Into System 


Ring Spanner Quick release Spanner 
For End Packer & RGP Installation For Compression Plate Installation 


Cable Separator Blanking Plate 


Support Cables During Installation Seals Frame Prior To Block Installation 
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1.3.2 ROXTEC 


Roxtec RGS frame is a metal frame available as single 
Openings or in combinations with several openings in width and 
height. 

> For use with Group RM components 

> Attachment by welding 

> SE PPS accessory available for plastic pipe seals 


S Frame 


S 6x1 primed 180x120 | 238x141 9.370х 5.551 3 5006000000112 
S 6х2 primed 180x120 | 238x271 9.370x10.669 І 5006000000212 
S 6x3 primed 180x120 | 238x402 | 9.370x15.827 B 5006000000312 
S 6x4 primed 180x120 | 238x532 | 9.370x20.945 : 5006000000412 
S 6x5 primed 180x120 | 238x663 | 9.370х26.102 : 5006000000512 
S 6x6 primed 180x120 | 238x793 | 9.370x31.220 я 5006000000612 
S 6x1 AISI 316 180x120 | 238x141 9.370x 5.551 ) 5006000000121 


The Roxtec Wedge is used іп frames with а rectangular packing space without 
built-in compression. Compresses and seals the installation of cables, pipes, 
modules and stayplates. 


| 
Wedge 120 galv 4.724 | 0.8 | 1.764 | АВМ/0001201018 
Wedge 120 galv AISI 316 | 0.8 | 1.764 | ARWO0001201021 


Registration number at the Register of Commerce Galati: J17/213/1999, Fiscal Code: R 11632363 
Bank: RBS BANK - ROMANIA, GALATI, IBAN Code: RO69ABNA1800264 100096454 20 / 149 


Ж RETEC S.A. 


Romanian Electro Trade, Engineering & Consulting 


132 Al. Moruzzi Str, 402 Building, Р Author : Silviu Могпісеѕси 
800223, GALATI, ROMÁNIA ELECTRICIAN'S MANUAL Revision : 1.30 
Phone / Fax: 40 236 448022; 40 236 449146; | www.retec.ro retec@retec.ro | Date : 2010-08-12 


Roxtec Stayplates are used for pull-out resistance against forces in cables and 
pipes. To be inserted between rows of modules in frames with a rectangular 
packing space and no built-in compression. 


Stayplate Stayplate 120 galv Stayplate 120 galv AISI 316 


| 
Stayplate 120 galv 4.724 0.243 | ASP0001200018 
Stayplate 120 galv AISI 316 0.243 | А5Р0001200021 


Roxtec R 100 EMC AISI 316 


| 
R 100 EMC AISI 316 60x60 101x102 | 3.976 x 4.016 | 0.6 | 1.499 | R000001001021 
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1.3.3 RISE 


RISE® multi-cable penetrations are an alternative for the casting 
compounds and block systems used in fire-rated/watertight bulkheads and decks. 
Very easy to install. 


Time saving, space saving, weight saving. 


The very limited amount of different parts makes this system easy to 
handle on site. Use is made of rubber inserts (placed around the cables) and filler 
sleeves. The FRR/LEHF (fire resistant rubber/low grade of expansion, halogen 
free) rubber of the sleeves expands 5-10 times its original volume when exposed 
to fire. On both sides of the penetration a layer of FIWA® sealant (fire 
resistant,water repellent) is applied. 


Only halogen free components. 


RISE® multi-cable penetrations offer a most simple way of installation. 
No precise positioning of the cables in the transit needed. The RISE® sealing 
system allows cables to be ducted through conduit openings in a bent, curved or 
oblique way without any adverse impact on sealing performance. 

The RISE® sealing system gives easy access to add or remove cables 
in a later stage without the necessity to disassemble the whole penetration. Just 
cut away a piece of the FIWA® layer at both sides of the penetration, pull the 
cable through and refill the opening in the sealant layer. 


It is that simple! 


Its so simple. Just place the lengthwise split insert sleeves around the cables, fill 
up any spare space with empty sleeves and seal it off on both sides. No work for 
specialists. What could be easier! Calculate the right way, save time and money. 
Ask for the installation video showing that a transit measuring 450x130 mm with 
63 cables is sealed within 40 minutes. 


Substantial cost-savings. 
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only two different components for a RISE в cable penetration: 
sleeves and sealant 


12/6 160 

14/8 160 
16/10 160 
18/12" 160 
20/14 160 
22/16 160 
27/19 160 
31/23 160 
35/27 160 
39/31 160 
46/36 160 
52/42 160 
58/48 160 
64/54 160 
70/60 160 5 


“ег sleeves are supplied non-split for ease of filling dimensions in mm 


“соса | & ъ |B |B о оо о о о 


RISE «cable penetrations: 
non-toxic, halogen free components 


For the RISE® insert and filler sleeves, a special rubber 
compound was developed known as FRR/LEHF (fire 
resistant rubber/low grade of expansion, halogen free). 
When this rubber is exposed to fire or temperatures in 
excess of 200 °С it expands five to ten times its original 
volume. During the expansion of the rubber а 
carbonized mass is formed, which has good properties 
of thermal insulation. 

The FRR/EHF rubber is absolutely HALOGEN FREE 
(tested according to Naval Engineering Standard NES 
713: Issue 3). Furthermore the FRR/LEHF rubber has a 
low smoke index (NES 711: Issue 2: 1981) and a very 
high oxygen index (ISO 4589-2: 1996). 

The wall thickness of the sleeves is so chosen as to 
satisfy the requirements governing adequate separation 
of the cables. 

Sometimes conduits are extremely oversized. 

For ease of filling of larger remaining spaces the filler 
sleeves 18/12 and 27/19 can be supplied as non-split 
multi-units of 10 pieces bonded together. 
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only two different components for a 
RISE ® cable penetration: sleeves and sealant 


FIWAeis a fire-resistant sealant based on a single 
component silicone compound. 

FIWA® is also water-repellent High bonding 
strength Weathering, UV and Ozone resistant 

In the event of fire or at temperatures in excess of 
200 °C the sealant expands to about five to ten 
times its original volume. During this process a 
porous mass is formed, which has excellent 
thermal insulation properties. In contrast to 
conventional materials that swell under severe 
heat exposure, the expansion of FIWA® sealant is 
not caused by intumescence, but by a chemical 
process (Intumescence means the occurrence of 
volume enlargement under the effect of heat, 
caused by the surface structure being inflated by 
fumes originating from Ше product). Тһе 


advantage of this is that the expansion of FIWAG is 
not accompanied by formation of large amounts of 
fumes. 


optimum combination of viscosity, flow and 


bonding capacity 
PRODUCT INFORMATION 


colour dark grey 

1.26 = 0.03 g/cm? 
1-2 hours 

-60 “С up to +160 “С 
0.80 МРа 

80% 

40 Shore А 

approx. 25% 

IMO Res. A.653(16) 


up to 50 years service life 


specific gravity 
curing of top layer 
service temperature 
tensile strength 
elongation at break 
hardness 

elasticity 

fire class 

ageing 

supplied in cartridges, containing 310 ml 


storage to be stored cool and dry 
min/max temperature = 


+5/+30° С 


storage life approx. 9 months 
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of FIWA ® sealant 


FIWA is absolutely 
HALOGEN FREE 
(tested according to 
Naval Engineering 
Standard NES 713: 
Issue 3). 


Furthermore FIWA 
has a low smoke in- 
dex (NES 711: Issue 2: 
1981) and a high 
oxygen index (ISO 
4589-2: 1996), 


and low flame spread 
characteristics accor- 
ding to IMO Resolution 
A.653(16). 
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RISE& MULTI-CABLE TRANSITS: 
THE RAPID® SEALING SYSTEM 


QUALITY SYSTEM APPROVAL 

SMS.W.I.CE.D/2357/B2 AND 

ISO 9001:2001 CERTIFICATE 

NLDGNG003470 ISSUED 

BY BUREAU VERITAS 
1) The cables can be ducted » 
through the conduit sleeve/frame 
in random order. It is most 
important that they are not pulled 
too tight in order not to hamper 
their separation when RISE® 
insert sleeves are inserted. 


Ask for our free installation video. 


Sleeving the cables directly 
after ducting avoids overfil- 
ling of the transit. 


2) After the cables have been 
ducted,RISE® insert sleeves are 
applied around each cable. 


The insert sleeves are split 
length-wise and can therefore be 
fitted around the cables in front of 
the conduit. 


See above. 
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3) The remaining free space in 
the conduit is filled with RISEG 
filler sleeves type 27/19 and 
18/12. 


For ease of filling the RISEQ filler 
sleeves are delivered non-split. 


The ratio 27/19 to 18/12 should 
be about 2:1. 


Before applying the sealant it is 
advisable to check the status of 
the filling with insert and filler 
sleeves. 


4) Push the insert/filler sleeves 
into the conduit in such a way as 
to leave about 20 mm free space 
at the front. 


The whole set of insert and filler 
sleeves should tightly fit into the 
conduit to offer > sufficient 
mechanical stability. 
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| See page 38 for professional sealant 
guns. Hand fatigue is prevented and 


5) A 20 mm thick layer of FIWAG 
sealant is applied at each side of 
the conduit. 


Clean and dry the conduit 
opening and the cables 
thoroughly and remove any dirt, 
rust or oil residues before 
applying the sealant. 


6) The conduit should be 
overfilled with FIWA® sealant, 
because some sealant will be 
pushed between and into the 
empty insert sleeves during 
further finishing. 


This will contribute to obtain 
higher tightness ratings. 
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7T) To smooth the surface of the 
FIWAG sealant layer, a cloth is 
sprayed with water. 


This prevents the sealant from 
sticking to the cloth. 


Note: do not use soapwater! 


8) The cloth is then used to press 
down the sealant layer. People 
with sensitive skin should use 
gloves when working with the 
FIWAG. Please refer to the 
Safety Data Sheet for more 
information. 
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9) The FIWA® sealant between 
the cables is pressed down and 
smoothed by hand or with a 
spatula or putty knife. 


This is essential to obtain an 
effective gasand water tightness. 


10) The surface can also be 
smoothed by hand. Just wet the 
hand thoroughly with soap and 
water. 


No dirty hands when working with 
FIWA® and a very neat surface 
is the result. People with 
sensitive skin should use gloves 
when working with FIWA®. 
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11) After smoothing is finished a 
last check should be taken if 
sufficient sealant is applied in 
between the cables especially at 
penetrations with larger amounts 
of cables. 


This is most important specially 
for water and gastight 
penetrations. 


12) For A-class penetrations the 
conduit sleeve/frame needs to be 
insulated only at the insulated 
side of the bulkhead or at the 
lower side of the deck. 


No extra insulation needed in 
front of the penetration and/or in 
between the cables. 
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to obtain optimum adhesion during the 
curing process of the sealant, the cables 
should be tightly fixed immediately after 
finishing the transit. 
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13) For vertical conduits it is 

advisable to select the insert 


sleeves a bit undersized. 


They will then cling to the ducted 
cables in such a way that they 
are prevented from sliding down. 


14) To prevent the filler sleeves 
from falling out of the conduit 
sleeve/frame, they are bundled 
together to form a compact 
bundle. 


They are available in bundles of 
ten pieces. 


Contrary to the insert sleeves, 
filler sleeves are delivered in a 
nonsplit version. 
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15) The optimized viscosity and 
the superb adhesion properties of 
the FIWA® sealant make 
applying the sealant overhead an 
easy matter. 


FIWA® sealant does not sag and 
will not drip off. 


щисиоп video of the 
SE? cable and 


A layer of FIWA® sealant can be 
substituted at one of both sides of 
the penetration with DRIFIL® 
sealant to optimize tightness. 


DRIFIL® sealant is even more 
adhesive than FIWA® and also 
has more flexibility when fully 
cured. 


Certified system. 
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DIAGRAMMATIC OVERVIEW OF SHIPBUILDING/OFFSHORE APPLICATIONS 


L1: A-60/H-120 approved bulkhead insulation. 

L2: mineral wool minimum 25 mm, density 
110 kg/m? for A-class penetrations or 
equivalent; for Н class penetrations 
ceramic fibres 128 kg/m? or equivalent as 
used for the bulkheda insulation. 


The FIWA layer may be substituted at one side 
of the penetration with DRIFIL sealant. This 
configuration has been tested for use between 
hazardous and non-hazardous areas where 
optimum tightness is required. 


This side to be insulated with 
approved insulation material 
only for H-class 


RISE filler sleeve type 18/12 


FIWA sealant RISE filler sleeve type 27/19 


20 mm thick RISE insert sleeve 


RISE insert sleeve 


cable 


FIWA sealant 20 mm thick 


max. aperture size 600x300 mm 
or equivalent of 1800 cm* 
steel or aluminium dependent 
on the construction of the 

bulkhead 
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Non-fire rated conduits which should 
only be gas or water tight can be 
shorter in length. 


For ease of installation it is advisable 
the length of the coaming not to make 
shorter than 100 mm. 


| = 200 mm for A-class and 
250 mm for H-class. 


Length of the RISE® insert and filler 
sleeves 160 mm for A-class and 
210 mm for H-class. 
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Specifications for A-class according to 
CE certificate 09156/В0 EC and for 
H-class to Type Approval Certificate 
11908/A0 BV both issued by Bureau 
Veritas. 

Also approved for busbar penetrations: 
CE certificate 11302/A2 EC issued by 
Bureau Veritas. 


A0-A60 / H0-H120 
CABLE TRANSIT 
BULKHEADS 
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DIAGRAMMATIC OVERVIEW OF SHIPBUILDING/OFFSHORE APPLICATIONS 


L1: A-60/H-120 approved deck insulation. 

L2: mineral wool minimum 25 mm, density 
110 kg/m? for A-class penetrations or 
equivalent; for Н-сазз penetrations 
ceramic fibres 128 kg/m? or equivalent as 
used for the deck insulation. 


The FIWA layer may be substituted at one side 
of the penetration with DRIFIL sealant. This 
configuration has been tested for use between 
hazardous and non-hazardous areas where 
optimum tightness is required. 


FIWA sealant 
20 mm thick 


RISE insert sleeve 
RISE insert sleeve 


RISE filler sleeve type 18/12 
RISE filler sleeve type 27/19 


steel or aluminium dependent on 


steel or aluminium dependent on the 
the construction of the deck 


construction of the deck 


max. aperture 
size 600x300 
mm or 
equivalent of 
1800 cm? 


max. aperture size 
600x300 mm 

or equivalent of 
1800 cm? 


RISE insert sleeve 
RISE insert sleeve 


RISE filler sleeve type 18/12 
RISE filler sleeve type 27/19 


FIWA sealant 
20 mm thick 
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Non-fire rated conduits which should 
only be gas or water tight can be 
shorter in length. 


For ease of installation it is advisable 
the length of the coaming not to make 
shorter than 100 mm. 


| = 200 mm for A-class and 
250 mm for H-class. 


Length of the RISE® insert and filler 
sleeves 160 mm for A-class and 
210 mm for H-class. 
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Specifications for A-class according to 
CE certificate 09156/В0 EC and for 
H-class to Type Approval Certificate 
11908/A0 BV both issued by Bureau 
Veritas. 

Also approved for busbar penetrations: 
CE certificate 11302/A2 EC issued by 
Bureau Veritas. 


А0-А60 / H0-H120 
CABLE TRANSIT 
BULKHEADS 
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1.4 Cable Bunches 


www.retec.ro retec@retec.ro 


The following rules must be respected: 


> Please refer to KN 12330 


Date : 2010-08-12 


To decrease disturbing (electric and thermal) influences of cables with high 
disturbance degree and with perturbation potential over sensitive or extremely 
sensitive cables it is recommended that the cables to be arranged from high level 
disturbing to low level disturbance - fig.1.4. 


Extremely disturbing 
Potentially disturbing 
Sensitiv 


Extremely sensitive 


Special 


Figure 1.4 - Separation measurements of minimal requirement 


NB — Please be aware that there will be cables also running through pipe separate 
from these separations but if in any doubt refer to KN 12330 
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1.5 Cables Fixing 


Cables fixing is made on the cable route (horizontal and vertical) using ty-raps of 
type: 

> Ty-raps of plastic material (temporary and permanent fire retardant) 

> Ty-raps of metallic material 

Provisory ty-raps made of plastic material (white colour) are used for temporary 
fixing of the cables and permanent fire retardant ty-raps (black colour) are used to 
permanently fix the cables. 


Metallic ty-raps: 

Из necessary to be used at fixed cables above the doors 

Из necessary to be used at fixed cables under horizontal route 

It’s necessary to be used at fixed cables vertical route 

Из necessary to be used when the cable is fixed on a metallic band 
Its necessary to be used at approximately 100 cm. 

Из necessary to be used at each direction change of the cable. 


VVVVV V 


Straining ty-raps is depending on the next considerations: 

> Straining ty-raps is made with nippers for ty-raps 

> The surplus ty-raps is cut and the keen side will be avoided 

» Straining ty-raps will not be very forceful 

» The cables S-FTP (Computer) and Coaxial (TV aerial, NAVTEX, GPS, SSB, 
RT, etc) special fixing precautions shall be taken for example using Velcro 


Note: All cables (except for fibre-optic cable) must have a minimum bend radius 
6 times diameter of the cable. 


For the case of fibre-optic cable, recommended bend radius is of approximately 
20 times diameter of the cable. 

The transmittal of information through fibre-optic consists of conversion of electric 
impulse signal into light, which is sent afterwards to destination through the bundle 
of fibre optic, where it is converted in electrical signal. 


Sealing of the cables in false bulkhead 


Considering cables which run through false walls to reach Light Switches, 
Sockets, etc.; after the installing is done, the conduit in the false bulkhead will be 
filled with Rise Sealant or Sleeves. The installer can choose between the two 
methods (sealant or sleeves) or a combination of both. This installing method will 
ensure the fire integrity of the false bulkheads. 
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Installation in 25 mm false bulkhead 


Date : 2010-08-12 


This is the procedure for installation of electrical cabling with in 25 mm 
false bulkheads as we cannot affect the internal fire prof of the bulkhead we run 


the cabling with plastic. 


Type kopex and securing it with plastic clips to the internal of the 


bulkhead. 


The kopex will end at the proposed location of the plastic back box and 
the cable ends will be exposed internally ready for connection. 
This way we protect the exposed cabling and secure it fully to the false 


bulkhead. 


KOPEX ENDING 


PLASTIC 
ВАСКВОХ 


Ро mm FALSE BULKHEAD 


PLASTIC KOPEX TYPE 


CLIPPED ТП BULKHEAD 
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1.6 Choosing of Cable Mounting Blocks 


Date : 2010-08-12 


Generally are used MCT type blocks, the inside diameter is from 4 to 100 cm. The 
block has to adapt with cable diameter in order to realize a good tightness suiting 
fig. 1.5, where are shown cable dimensions and of different blocks. 


Carefully measure cable diameter and choose suitable blocks! 


Multidiameter modules with core 


ооо о 5 6 


RM 15 АМ 15w40 ? 
RM001001 51000 RMO001 15401000 
RM 40 10-32 RM 60 


RM00140101000 ВМ00100601000 


ЕМ 15 


ВМ 20 
НМ00100201000 


ВМ 60 24-54 
ВМ00160201000 


0- 3.0-11.0 


RM 20w40 ? 
ВМ00120401000 


АМ 90 
ВМ00100901000 


0+ 0.118 — 0.433 


ВМ 30 
ВМ00100301000 


ВМ 40 
ВМ00100401000 


НМ 120 
ВМ00101201000 


15х15 | КМ00100151000 


RM 15w40 


0+ 3.5- 10.5 


0+ 0.138 – 0.413 


15x40 | КМ00115401000 


ЕМ 20 


0+ 4.0-14.5 


0+ 0.157 – 0.571 


20x20 | КМ00100201000 


RM 20w40 


0+ 3.5- 16.5 


0+ 0.138 - 0.650 


20x40 | КМ00120401000 


RM 30 


0+ 10.0 - 25.0 


0+ 0.394 — 0.984 


30x30 | КМ00100301000 


RM 40 


0+ 21.5 – 34.5 


0+ 0.846 – 1.358 


40x40 | RM00100401000 


RM 40 10-32 


0% 9.5 – 32.5 


0+ 0.374 – 1.280 


40x40 | RM00140101000 


RM 60 


0+ 28.0 – 54.0 


0+ 1.102 - 2.126 


60x60 | КМ00100601000 


ЕМ 60 24-54 


0+ 24.0- 54.0 


0+ 0.945 — 2.126 


60x60 | КМ00160201000 


ЕМ 90 


0+ 48.0 - 71.0 


0+ 1.890 – 2.126 


90x90 | КМ00100901000 


А |А |=| =| = = = NI = O -= 


0+ 67.5 — 99.0 


0+ 2.657 — 3.898 
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S frames, primed, mild steel 


S 1x1 primed 


Parts needed for a complete solution 


dii 


Optional 


For information about other frame combinations that are not standard, please 
contact your local Roxtec supplier or e-mail : info@se.roxtec.com 
F:A-Class, H-Class — WP: 4 bar — GP: 2,5 bar 


FRAME dimensions and suiting blocks ROXTEC 


121x 80 


4.764x 3.150 


5501000000112 


S 2x1 primed 


121x141 


4.764x 5.551 


5002000000112 


S 2x2 primed 
S 2x3 primed 


60x120 


121x271 
121x402 


4.764x10.669 
4.764x15.827 


5002000000212 
5002000000312 


5 2х4 рптед 


60х120 


121х532 


4.764х20.945 


5002000000412 


5 2х5 рптед 


60х120 


121х663 


4.764х26.102 


5002000000512 


S 2x6 рптед 


60x120 


121x793 


4.764x31.220 


5002000000612 


5 3х1 рптед 


120х 60 


180х 80 


7.087х 3.150 


5503000000112 


S 4x1 primed 


120x120 


180x 141 


7.087х 5.551 


5004000000112 


5 4х2 рптед 


120х120 


180х 271 


7.087х10.669 


5004000000212 


S 4x3 рптед 


120x120 


180x 402 


7.087х15.827 


5004000000312 


S 4x4 primed 


120x120 


180x 532 


7.087х20.945 


5004000000412 


5 4х5 рптед 


120х120 


180х 663 


7.087х26.102 


5004000000512 


5 4хб рптед 


120х120 


180х 793 


7.087х31.220 


5004000000612 


S 4x7 primed 


120x120 


180x 924 


7.087х36.378 


5004000000712 


S 4x8 primed 


120x120 


180x1.054 


7.087х41.496 


5004000000812 


S 4x9 рптед 


со со Мо | Ол |->Ь(оо|ю|— 


120х120 


180х1.185 


7.087х46.654 


5004000000912 


S 6x1 primed 


180x120 


238x 141 


9.370x 5.551 


5006000000112 


5 6х2 рптед 
S 6x3 рптед 


180x120 
180x120 


238x 271 


9.370x10.669 
9.370x15.827 


5006000000212 
5006000000312 


S 6x4 рптед 


180x120 


9.370x20.945 


5006000000412 


5 6х5 рптед 


180х120 


9.370х26.102 


5006000000512 


S 6x6 рптед 


180x120 


9.370x31.220 


5006000000612 


S 6x7 primed 


180x120 


9.370x36.378 


5006000000712 


5 6х8 рптед 


180х120 


9.370х41.496 


5006000000812 


S 6x9 рптед 


оооло ол Go] ho] => 


180x120 


9.370x46.654 


5006000000912 


S 8x1 primed 


240x120 


11.732x 5.551 


5008000000112 


5 8х2 рптед 


240х120 


11.732х10.669 


5008000000212 


S 8x3 рптед 


240x120 


11.732x15.827 


5008000000312 


S 8х4 primed 


240x120 


11.732x20.945 


5008000000412 


S 8x5 primed 


240x120 


11.732x26.102 


5008000000512 


S 8x6 рптед 


оо оом 


240х120 


11.732х31.220 


5008000000612 
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Roxtec RM ES and RM PE Modules 

The Roxtec RM ES and Roxtec RM PE modules 

are used with group RM frames for EMC 

installations. The modules contain a conductive 

foil which establishes a full 360 degree low 

transfer impedance contact with the cable 

screen. The Roxtec RM ES also contains a 

conductive rubber screen, which shields against 

electromagnetic fields. 

> Shields against RFI and equalize potential 
differences 

> For use with Group RM components and 
EMC accessories 


Roxtec RM ES B and RM PE B Modules 


The Roxtec RM ES B and Roxtec RM PE B modules differ from standard ES and 
PE modules by having the conductive foil at the back of the module, and not in the 
middle. Typical applications are when only one side faces hazards. 

> For use with Group RM frames and EMC accessories 

> Conductive foil at the back for easy installation 
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Multidiameter modules ES 


RM 40 ES 
ERMO100401 181 


Front view 


Back view 


with core 


RM 15 ES 

RM 15w40 ES” 
RM 20 ES 

RM 20w40 ES^ 
RM 30 ES 

RM 40 ES 

RM 40 10-32 ES 
RM 60 ES 

RM 60 24-54 ES 
RM 90 ES 

RM 120 ES 
without core 

RM 60 ES woc 
RM 90 ES woc 


RM 120 ES woc 
*) See page 180 


e| [ee 


ВМ 15 RM 15w40 RM 20 RM 20w40 


RM 30 


RM 40 


ob 


WAY 
«ш 


Date : 2010-08-12 


RM 40 10-32 


[X 


RM 60 RM 60 24-54 RM 90 RM 120 


1 0+ 3.0-11.0 O+ 0.118-0.433 15x15 
3 0+ 3.5-10.5 0+ 0.138-0.413 15x40 
1 0+ 4.0-14.5 O+ 0.157-0.571 20x20 
2 0+ 3.5-16.5 0+ 0.138-0.650 20x40 
1 O+ 10.0-25.0 | 0+0.394-0.984 30x30 
1 0+ 21.5-34.5 0+ 0.846-1.358 40x40 
1 0+ 9.5-32.5 0+ 0.374-1.280 40x40 
1 0+ 28.0-54.0 | 0+1.102-2.126 60x60 
1 0+ 24.0-54.0 | O+ 0.945-2.126 60x60 
1 0+ 48.0-71.0 0+ 1.890-2.795 90x90 
1 0+ 67.5-99.0 | 04 2.657-3.898 120x120 
1 28.0-54.0 1.102-2.126 60x60 
1 48.0-71.0 1.890-2.795 90x90 
1 67.5-99.0 2.657-3.898 120x120 
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ERMO100151181 
ERMO115401181 
ERMO100201 181 
ERMO!120401 181 
ERMO1 00301 181 
ERMO1 00401 181 
ERMO1 40101 181 
ERMO1 00601 181 
ERMO160201 181 
ERMO1 00901 181 
ERMO101201 181 


ERMO0000601 181 


ERMO000901 181 
ERMO001201 181 
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Multidiameter modules ES B 


RM 40 ESB 
ERM1100401181 
RM 15 


Front view 


RM 60 


Back view 


А (a (ж), 
MALAY 


RM 15w40 RM 20 RM 20w40 RM 30 


RM 60 24-54 


Date : 2010-08-12 


RM 40 10-32 


RM 120 


*) See page 180 
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For cable/pipe diameter 
(mm) | a-b (їп) 
with core 
RM 15 ES B 1 О+3.0-11.0 0+ 0.118-0.433 15x15 ERM1100151181 
RM 15w40 ES В? 3 0+3.5-10.5 0+ 0.138-0.413 15x40 ERM1115401181 
RM 20 ESB 1 0+4.0-14.5 0+ 0.157-0.571 20х20 ERM1100201181 
RM 20w40 ES B? 2 0+3.5-16.5 0+ 0.138-0.650 20x40 ERM1120401181 
RM 30 ES B 1 0+10.0-25.0 | 0+ 0.394-0.984 30x30 ERM1100301181 
RM 40 ESB 1 0+21.5-345 | 0+ 0.846-1.358 40x40 ERM1100401181 
RM 40 10-32 ES В 1 04+9.5-32.5 0+0.374-1.280 40x40 ERM1140101181 
RM 60 ESB 1 0+28.0-54.0 | 0+ 1.102-2.126 60x60 ERM1100601181 
RM 60 24-54 ЕЗ В 1 0+24.0-54.0 | 0+ 0.945-2.126 60x60 ERM1160201181 
RM 90 ESB 1 0+48.0-71.0 | 0+ 1.890-2.795 90x90 ERM1100901181 
RM 120 ESB 1 0+67.5-99.0 | 0+ 2.657-3.898 120x120 ERM1101201181 
without core 
RM 60 ES B woc 1 28.0-54.0 1.102-2.126 60x60 ERM1000601181 
RM 90 ES B woc 1 48.0-71.0 1.890-2.795 90x90 ERM1000901181 
RM 120 ES B woc 1 67.5-99.0 2.657-3.898 120x120 ERM1001201181 
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RM 120 


Multidiameter modules PE 


RM 40 PE 
PRMO100401 181 


rN las la Ca 
е зее 


АМ 15 RM 15w40 


RM 30 


Front view 


@) 


RM 60 RM 60 24-54 


Back view 


Extemal dimensions 
HxW (mm) | HxW (im 
CF 8 EMC 140 x 75 5.512 x 2.952 0.6 1.213 | ECF0000080035 
CF 32 EMC 230 x 130 9.055 x 5.118 1.4 3.086 | ECF0000320035 
C Compression unit ES AISI 316 70 x 40 2.756 x 1.575 0.2 0.340 | ЕСС0001001123 
C Compression unit IP/PE AISI 316 70 x 40 2.756 x 1.575 0.2 0.340 | CC00001001023 
CF 16 EMC 234 x 93 9.213 x 3.661 1.4 3.086 | ECF0000160019 
CF 16 EMC Open 234 x 93 9.213 x 3.661 1.4 3.086 | ECF1000160019 
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Multidiameter modules PE B 


RM 40 PEB 
PRM1100401181 


RM 15 АМ 15w40 RM 20 RM 20w40 RM 30 RM 40 RM 40 10-32 


Front view " 
RM 60 RM 60 24-54 RM 90 RM 120 

Back view 
with core 

RM 15 PEB 1 0+ 3.0-11.0 0+0.118-0.433 15x15 PRM1100151181 
RM 15w40 PE B” 3 0+ 3.5-10.5 0+0.138-0.413 15x40 PRM1115401181 
RM 20 РЕ В 1 0+ 4.0-14.5 0+0.157-0.571 20x20 PRM1100201181 
RM 20w40 PE B” 2 0+ 3.5-16.5 0+0.138-0.650 20x40 PRM1120401181 
RM 30 PE B 1 0+10.0-25.0 0+0.394-0.984 30x30 PRM1100301 181 
RM 40 PE B 1 0--21.5-34.5 0+0.846-1.358 40х40 PRM1100401 181 
RM 40 10-32 PEB 1 0+ 9.5-32.5 0+0.374-1.280 40х40 РВМ1140101 181 
ВМ 60 РЕ В 1 0+28.0-54.0 0+1.102-2.126 60х60 PRM1100601 181 
RM 60 24-54 PE B 1 0+24.0-54.0 0+0.945-2.126 60х60 PRM1160201 181 
RM 90 PE B 1 0+48.0-71.0 0+1.890-2.795 90х90 PRM1100901 181 
RM 120 PEB 1 0+67.5-99.0 0+2.657-3.898 120х120 PRM1101201181 
without core 

RM 60 PE B woc 1 28.0-54.0 1.102-2.126 60х60 РВМ1000601 181 
RM 90 PE B woc 1 48.0-71.0 1.890-2.795 90x90 PRM1000901 181 
RM 120 PE B woc 1 67.5-99.0 2.657-3.898 120x120 PRM1001201 181 


? See page 180 
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Multidiameter modules, weight 


RM 15 (ES, ES B, PE, PE B) 0.01 - 0.02 0.022 - 0.044 
RM 15w40 (ES, ES В, PE, PE В) 0.04 - 0.05 0.088 - 0.110 
RM 20 (ES, ES В, PE, РЕ B) 0.02 - 0.04 0.044 - 0.088 
RM 20w40 (ES, ES В, PE, PE B) 0.04 - 0.07 0.088 - 0.154 
RM 30 (ES, ES B, PE, PE B) 0.04 - 0.08 0.088 - 0.176 
RM 40 (ES, ES В, PE, РЕ B) 0.07 - 0.14 0.154 - 0.309 
RM 40 10-32 (ES, ES В, PE. РЕ В) 0.07 - 0.14 0.154 - 0.309 
RM 60 (ES, ES B, PE, РЕ B) 0.13 - 0.33 0.287 - 0.728 
RM 60 24-54 (ES, ES В, PE, PE B) 0.13 - 0.33 0.287 - 0.728 
RM 90 (ES, ES B, PE, PE B) 0.39 - 0.72 0.860 - 1.587 
RM 120 (ES, ES B, PE, PE B) 0.62 - 1.25 1.367 - 2.756 
RM 60 woc (ES, ES B, PE, PE B) 0.13 - 0.26 0.287 - 0.573 
RM 90 woc (ES, ES B, PE. PE B) 0.39 - 0.56 0.860 - 1.235 
RM 120 woc (ES, ES В, PE, PE B) 0.62 - 0.94 1.367 - 2.072 


*) Smart Пр: Whenever possible we recommend choosing twin or triplet modules 
like RM20w40 or RM15w40. 

Benefits are an even higher area efficiency per frame opening, quicker installation 
and better cost effectiveness. 


Registration number at the Register of Commerce Galati: J17/213/1999, Fiscal Code: R 11632363 
Bank: RBS BANK - ROMANIA, GALATI, IBAN Code: RO69ABNA1800264 100096454 47 / 149 


Ж RETEC S.A. 


Romanian Electro Trade, Engineering & Consulting 


132 Al. Moruzzi Str, 402 Building, 
800223, GALATI, ROMANIA 


ELECTRICIAN'S MANUAL 


Author : Silviu Vornicescu 


Revision : 1.30 


Phone / Fax: 40 236 448022; 40 236 449146; 


www.retec.ro retec@retec.ro 


Date : 2010-08-12 


Solid compensation modules ES, ES B, PE, PE B 


External dim. (mm) 
. Module нам (0-60) 
RM 5w120/0 ES 5x120 
RM 10/0 ES 10x10 
RM 10w 120/0 ES 10x120 
RM 15/0 ES 15x15 
RM 20/0 ES 20x20 
RM 30/0 ES 30x30 
RM 40/0 ES 40x40 
RM 60/0 ES 60x60 
RM 5w120/0 ES B 5x120 
RM 10/0 ES B 10x10 
RM 10w120/0 ES B 10x120 
RM 15/0 ES B 15x15 
RM 20/0 ES B 20x20 
RM 30/0 ES B 30x30 
RM 40/0 ES B 40x40 
RM 60/0 ES B 60x60 
RM 5w120/0 PE 5x120 
RM 10/0 PE 10x10 
RM 10w120/0 PE 10x120 
RM 15/0 PE 15x15 
RM 20/0 PE 20x20 
RM 30/0 PE 30x30 
RM 40/0 PE 40x40 
RM 60/0 PE 60x60 
RM 5w120/0 PE B 5x120 
RM 10/0 PEB 10x10 
RM 10w120/0 PE B 10x120 
RM 15/0 PEB 15x15 
RM 20/0 PE B 20x20 
RM 30/0 PEB 30x30 
RM 40/0 PEB 40x40 
RM 60/0 PEB 60x60 


| Weight 
(kg) | С Art No. 

0.06 0.126 ERM0305121 181 
0.01 0.024 ERM0300101 181 
0.12 0.254 ЕВМОЗ 10121181 
0.02 0.046 ERM0300151181 
0.04 0.088 ERM0300201181 
0.08 0.181 ERM0300301181 
0.15 0.320 ERM0300401181 
0.34 0.754 ERM0300601181 
0.06 0.126 ERM1351201181 
0.01 0.024 ERM1300101181 
0.12 0.254 ERM1310121181 
0.02 0.046 ERM1300151181 
0.04 0.088 ERM1300201181 
0.08 0.181 ERM1300301181 
0.15 0.320 ERM1300401181 
0.34 0.754 ERM1 300601181 
0.06 0.126 РВМО305121181 
0.01 0.024 PRM0300101181 
0.12 0.254 PRMO0310121181 
0.02 0.046 PRMO0300151181 
0.04 0.088 PRM0300201181 
0.08 0.181 PRM0300301181 
0.15 0.320 PRM0300401 181 
0.34 0.754 PRMO0300601181 
0.06 0.126 PRM1351201181 
0.01 0.024 PRM1300101181 
0.12 0.254 PRM1310121181 
0.02 0.046 PRM1300151181 
0.04 0.088 PRM1300201181 
0.08 0.181 PRM1300301 181 
0.15 0.320 PRM1300401181 
0.34 0.754 
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1.7 Cables inside the Pipes 


When pulling a cable through a pipe, it's necessary to protect the cable by placing 
rubber or plastic gaskets at each end of the pipe. The pipe should not have sharp 
edges. 


NB - All cables associated with the combat system firing circuits shall be run па 
separate pipe 


1.8 Cables Deterioration 


Note: 
1. Из not allowed to install cables on the sharp edges, without protection 
measures using plastic gaskets. 
2. The cables must be placed on the route which is not allowed to intersect 
with other objects, to decrease friction or deterioration of the cables. 
3. All problems regarding deterioration of the cables must be reported to the 
foreman and written in the Cable Journal. 


1.9 Storage of Cables Onboard 


v 


Storage of cables has to be made carefully, so as not to destroy the insulation 
cable (because this area will have a low resistance) 

The cables will be always put on pallets or something similar 

The cables have to be fire protected 

When storing cables with hooks, protect them against sharp edges or points 
Do not store cables near steel bulkheads in order to avoid damage by welding 
or burning. 


VVVV 
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2. PULLING CABLES 


2.1 Introduction 


This chapter must be used as a support for cable pulling onboard. The chapter is 
based on the rules of several classifying companies and mounting standards. 

It is possible that the external Inspectorates to have different opinions. The 
classifying company has to be previously noticed if there are some unclear points 
regarding this chapter for any project. 

This chapter will be used as a guide for the general pulling cables plan. This is a 
general document containing various articles that have to be considered at the 
achievement of this pulling cables plan. 

You have to also take into consideration that for different ships, there are also 
different rules. 

Therefore you have to verify always the classifying company regulations and rules 
according to the project. 


2.2 Rules Regarding Pulling Cables to Workshop and on the Ship 


» The cables will be cut in storeroom according to real measurements to the ship 
and shown in the Cable Journal. 

» The cables are measured with the measuring machine. 

> Coils and brake drums of cable will be introduced on the vessel with belts and 
lines in order to protect the insulating cables. 

» Atthe ship, coils of cable are pulled from the cable drums. 

» At pulling cables on the cable routes where is not possible to keep the bend 
radius and the cable insulation is in danger, it's necessary to modify the cable 
route, before pulling cables. 

» Pulling cable in bunches is made according to the separation requirements if in 
any please refer to KN12330. 

» At cable route crossing will not be allowed the friction of the cables or with 
other pylons (pipes, ventilation routes, etc). In these conditions will be used 
plastic wipe-seal with metallic insertion. 
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Fig.2.1 Right and wrong way of pulling cables 


Curvature range is of minimum 
6 times the cable’s diameter 


Ға 
- РА Cable Cable 


Metallic insertion cheder 


Fig.2.2 Explanations regarding pulling cables depending of range R 


Range R of the cable must be at least 6 times bigger than the cable's diameter D, 
as shown in the figure below. 


Fig.2.3 Explanation regarding range R depending of cable's diameter D 
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2.3 Necessary Steps to Connecting Cables 


> 


> 


Request the last technical documentation regarding electrical board 

Checking the cables according to the Cable Journal and distribution of 
electrical diagram 

Checking passage numbers and cable’s diameters which will be connected 
Outer core of cable has to be included minimum 10 mm when entering inside 
electrical table; 

The wires through cables have to have one length reserve in the protection slot 
All conductors are marked with a special indicator according to external 
diameter of wires, which correspond to the connector from the connection 
electric diagram 

All conductor reserve (conductors unused inside the cable) will be insulated 
and will have been marked with the number of the cable where they are from. 
Checking clamping and the validity execution connections will be done 
according to external connection diagram and a principle diagram. 

Connecting earth cable at the ground (earth stud). 


Below is presented the correct and wrong way of pulling cable into the 
switchboard. 


CORRECT 


Attention: 
1. Please respect the curving radius for the cable 


2.Cable' s positioning at the switchboard's entrance 

will be made in a descrising the section of the order 
of cable. 

3. The cable must enter the switchboard for at least 

10 cm. 


min. 10 mm 


CABLE ROUTE 
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WRONG 
В 
min. 10 mm 524 Ке КЕ [] В 
ааа 
E ч m Ie CABLE ROUTE 
с оса ; 565% са 
RS 


Fig.2.4 Indications regarding connecting cable in switchboard 


2.4 General Concepts 


The Electrical Services required to be operable under combat fire conditions are 
as follows 


> 


v 


VVVVVVVV 


Control and power systems to power-operated fire doors and status indication 
for all fire doors 

Control and power systems to power-operated watertight doors and their status 
indication 

Emergency fire pump 

Emergency lighting 

Fire and general alarms 

Fire detection systems 

Fire-extinguishing systems and fire-extinguishing media release alarms 

Low location lighting 

Public address system 

Remote emergency stop/ shutdown arrangements for systems which may 
support the propagation of fire and/ or explosion 


Where the cables for services specified above including their power supplies pass 
through high fire risk areas, and in addition for passenger ships, main vertical fire 
zones, other than those which they serve, they are to be arranged that a fire in 
any of these areas or zones does not affect the operation of the service in any 
other area or zone. This may be achieved by either of the following precautions — 


a) Cables being of fire resistant type complying with IEC 60331-31 for cables of 


greater than 20 mm overall diameter, otherwise 60331-21, are installed and 
run continuous to keep the fire integrity within the high fire risk area 
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b) At least two-loops/ radial distributions run as widely apart as is practicable 
and so arranged that in the event of damage by fire at least one of the loops/ 
radial distributions remains operational 


Systems that are self monitoring, fail safe or duplicated with cable runs as widely 
separated as is practicable may be exempted 


Main Consumers 


Represent the systems absolutely necessary to the ship’s functioning (navigating, 
ship safety). The automation class of the ship is important in this matter. The 
systems are separated in elementary and secondary systems. For the system’s 
definition, see the rules of the involved classified company. For every project must 
be an important consumers list. This list has to be transmitted to the approval of 
the classified company. 


EMC - Please refer to EMC Deck Plan E0740.01 at the back of this document 
for reference only 


The achievement the cables pulling plan must always take into consideration that 
installation has to respect the Electro Magnetic Compatibility. 

Some of the equipments, such as converters, high tension engines, transmitters 
can produce radiations or electromagnetic disturbs. Some equipment is very 
sensitive to these radiations such as GPS system. In general these will be 
considered signal reception system. 
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2.5 General Requests Regarding the Pulling Cables 


WRONG RIGHT 


Fire zone 2 Fire zone 3 Fire zone 2 Fire zone 3 


Fire zone 1 


Fig.2.5 Request regarding the pulling cables 


The cables must be pulled as soon as possible but according the rules. 
The cables must be pulled in the same fire area as soon as possible. 


Risk Area Cables - refer to IV Oil and Gas Routing Schedule 


Crossing different fire zones is not allowed whilst pulling cables onto the ship. The 
cables for the equipment placed in one of these areas can be pulled through the 
space where this is placed without special requests. These cables must be 
separately protected, for the special ships you must know the classified 
company's regulations involved in this matter. 


Main System Cables 
The cables for equipment placed in one of these areas can be pulled through the 


space where this is placed without special requests. Please avoid the cables 
pulling through the medium risk area. 
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3. CONNECTION OF EQUIPMENT 


3.1 Paperwork 


The following paperwork is necessary to begin connecting equipment: 

> Connection lists / drawings of the equipment to be connected. 

> Manufacturers instructions (if any) for connection/installation (e.g. for 
communication equipment). 

> Standard connection diagrams for commonly occurring items of equipment 
(e.g. fire alarms, telephones or loudspeakers). 


3.2 Starting Connection Work 


Before starting connection work, the equipment must be inspected for damage. 
Damaged items of equipment must not be installed. Any damage must be 
reported to Damen Schelde, and should be written on the item list or cable sheet 
as a remark. 
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3.3 Wire marking 


РА02 3,6 3,5 2.6 
РА1 5,5 4,2 2,6 
РА2 9,5 6,6 4,0 


Article number Diameter/Area/Inch 


1,3 - 30 mm 
PA-02003*Vn&.1 02 - 1,5 тт? 
0,051 - 0,118 “ 
2,5 – 5,0 mm 
РА-10003“Мя8, # 1,5 - 40 mm? 
0,059 - 0,197“ 
4,0 — 10,0 тт 
PA-20004*V2&.# 2,5 — 16,0 mm? 
0,157 — 0,394 “ 


* = Packaging V = Но stamped 

А = Cut Markers ц = Sleeve colour according to the international colour code 
В = 1000 Reel. & - Character colour black or white 

P = Marker Strips # = Character 

S = Compactadisk 
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Design 
Closed combination marker. 


Material 

Cadmium and silicon free, soft PVC according 
to special PARTEX formula. Also available in 
halogen free material, PAZ. 

See separate product information. 


Colours 
Standard colours yellow and white апа 
international colour code for 0-9. 


Printing 
Hot stamped. 


Text 
Alphanumerical and special characters. 


Multi-Character marking 
See separate product information. 


PA Wire Marking 


» Closed, permanent grip and adjustable marking 


sleeve for as yet unconnected wires. 


» For applications including electrical engineering, 


pneumatics and hydraulics. 


> Unique profile with spring-action bellows covers 


wide diameter range. 


» Twist-protection for secure combination marking. 


» Excellent legibility. 


Temperature resistance 
Shape permanence from 
(-22°F to +140°F). 


-30°C to +60°C 


Resistance 
The product is tested according to PARTEX 
Product Test Programme by the Swedish Test 
and Research Institute and has the following 
test properties: 
> Flammability resistance according to 
UL94-VO. 
> Resistant to UV radiation, 
corresponding to 1 year outdoors in the 
south of Sweden. 
> Resistance to chemicals meets 
PARTEX Product Test Programme. 
> Resistance to temperature and ageing 
meets norms of PARTEX Product Test 
Programme. 


METHOD 1 


each case. 
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Single character combination marking 


Consists of single-character markers that can be combined with 
one another to give total marking flexibility. 
The installation engineer assembles the combinations required in 


58 / 149 


Ж КЕТЕС S.A.” 


Romanian Electro Trade, Engineering & Consulting 


132 Al. Moruzzi Str, 402 Building, i Author : Silviu Vornicescu 
800223, GALATI, ROMÂNIA ELECTRICIAN’S MANUAL Revision : 1.30 


Phone / Fax: 40 236 448022; 40 236 449146; | www.retec.ro retec@retec.ro | Date : 2010-08-12 


Type designation | Width (B1) | Width (B2) | Text Height Bi 


B2 
С 


Article number Sleeve length 


* = Packaging V Hot stamped 

A = Cut Markers п = Sleeve colour according to Ше international colour code 
B = 1000 Reel. & = Character colour black or white 

Р = Marker Strips # = Character 

S = Compactadisk 


Designation [um 
dd gm HOLDER for PK 
POH MA markers 


CEER - | 
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Temperature resistance 


Design 
Closed combination marker. 


Material 

Cadmium апа silicon free, soft PVC 
according to special PARTEX formula. 
Also available in halogen free material, 
PKZ. 


Colours 
Standard colours yellow and white and 
international colour code for 0-9. 


Printing 
Hot stamped. 


Text 
Alphanumerical and special characters. 


Multi-Character marking 
See separate product information. 


PK Wire Marking 


Shape permanence 


from -30°C to +60°С (- 


22°F to +140°F). 


Resistance 

The product is tested according to PARTEX 
Product Test Programme by the Swedish Test and 
Research Institute and has the following test 


properties: 

> Flammability resistance according to UL94- 
МО. 

> Resistant to UV radiation, corresponding to 
1 year outdoors in the south of Sweden. 

» Resistance to chemicals meets PARTEX 
Product Test Programme (except for 
transformer oil). 

» Resistance to temperature and ageing 


> Combination marker for cable and pipe 


marking. 
> One size for all diameters. 


» Installed quickly onto partex pkh or poh holder 


which is fastened with cable ties around the 


cable. 
Complete combination properties. 
Entirely closed and twist-protected. 


VNN 


with excellent legibility. 


METHOD 1 


each case. 


Highly durable in exposed environments and 
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meets norms of PARTEX Product Test 
Programme (difficult to mount at -30°C [- 
22°F] ). 


Single character combination marking 


Consists of single-character markers that can be combined with 
one another to give total marking flexibility. 
The installation engineer assembles the combinations required in 
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3.4 Cable marking 


DESCRIPTION 

Customized cable marking is ready-made and organized for 
quick and easy mounting in installations within different projects. 
Cable marking is made customized with optional characters, 
numbers and symbols in one or two rows and can more or less 
contain a endless amount of characters. 


This cable marking is sorted, mounted and delivered with 
character holders and cable ties. Cable marking is an cost 
efficient alternative, even for small series. 

* Sorted as requested with edging ink printing 

* Easy and fast mounting 

* Marking data is send by data file, giving 0 mistakes 

* One or two rows are available 


TECHNICAL DATA 

Operating temperature: -25°C to +70°C 
Cable ties: 142x2,4 mm 

Colors: Yellow, white, green, red. Black text 


83251300 FCC Cable Marker 35/50 mm 6mm 1 Yellow 
83251301 FCC Cable Marker 35/50 mm 6 тт 1 White 
83251302 FCC Cable Marker 35/50 mm 6 mm 1 Green 
83251303 FCC Cable Marker 35/50 mm 6 mm 1 Blue 
83251304 FCC Cable Marker 35/50 mm 6 mm 1 Red 
83251320 FCC Cable Marker 35/50 mm 9,5 mm 1 Yellow 
83251321 FCC Cable Marker 35/50 mm 9,5 mm 1 White 
83251322 FCC Cable Marker 35/50 mm 9,5 mm 1 Green 
83251323 FCC Cable Marker 35/50 mm 9,5 mm 1 Blue 
83251324 FCC Cable Marker 35/50 mm 9,5 mm 1 Red 
83251350 FCC Cable Marker According to order 19 mm 1 Yellow 
83251351 FCC Cable Marker According to order 19 mm 1 White 
83251352 FCC Cable Marker According to order 19 mm 1 Green 
83251353 FCC Cable Marker According to order 19 mm 1 Вие 
83251354 FCC Cable Marker According to order 19 mm 1 Red 
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DESCRIPTION 

Character holders are mostly used for marking cables and pipes. Character holders are 
available in different lengths and include holes for cable ties. You can easily mount many of 
FLEXIMARKR marking systems into the character holders. The character holders can also be 
used for component marking. 


* Ready-made holes for cable ties 
• Are delivered with cable ties (CAB) 


TECHNICAL DATA 

Material: Polyethylene plastic, halogen free, UV protected 
Color: Transparent 

Operating temperature: -75°C to +80°C 

Adhesive: None 


In the table below are the inner measurements of the holder indicated 


Text length 

Width 
83259091 CAB 6-35 50 100 35mm 47 mm 6mm Dymo etc 
83259090 CAB 6-38 50 100 38 mm 50 mm 6mm Dymo etc. 
83259087 CAB 9,5-18 50 100 18 mm 30 mm 9,5mm Mini, FLEXILABEL, Labels etc. 
83259088 CAB 9,5-35 50 100 35 mm 47 mm 9,5 mm Dymo etc. 
83259084 CAB9,5-28 50 100 28 mm 40mm 9,5 mm Mini, FLEXILABEL, Labels etc. 
83259085 CAB9,5-38 50 100 38 mm 50 тт 9,5 тт Mini, FLEXILABEL, Labels etc. 
83259086 CAB9,5-58 50 100 58 mm 70mm 9,5 mm Mini, FLEXILABEL, Labels etc. 
83259083 CAB9,5-66 50 100 66 mm 78 mm 9,5mm Dymo, FLEXILABEL etc. 
83259078 CAB 12-18 50 100 18 mm 30mm 12 mm Dymo etc. 
83259079 CAB 12-28 50 100 28 mm 40 mm 12 mm Dymo etc. 
83259080 CAB 12-38 50 100 38 mm 50mm 12 mm Dymo, FLEXILABEL etc. 
83259081 CAB 12-58 50 100 58 mm 70mm 12 mm Dymo etc. 
83259075 CAB 15-45 50 100 45 mm 57 mm 15 mm Dymo, FLEXILABEL etc. 
83259070 CAB 19-50 50 100 50 mm 62 mm 19 mm Dymo, FLEXILABEL etc. 
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Marking for printing on your own printer 


DESCRIPTION 

FLEXILABEL LFL is an easy and rational marking system for printing cable and component 
marking on site. LFL is delivered as perforated A4 sheets and is printed on a standard laser 
office printer. The front side is available in different colors and the back is white, where both are 
printable. As accessories there are different character holders for both cable and component 
marking. MFL is printed on a matrix printer. 


You can also order the FLEXILABEL LFL with customized text. Please contact us for further 
information. 


* Easy to print with FLEXIMARK software FLEXISOFT 
* Can be used for both cable and component marking 
* Large range of character holders are available 

* Halogen free 


TECHNICAL DATA 

Material: Polyester, foil 

Thickness: 0,175 mm 

Operating temperature: -40 C to +125° C 


LASER 
83254620 LFL6-35 6-35 mm Yellow/White 235 10 Laser 
83254650 LFL9.5-17.5 9.5-17.5 mm Yellow/White 319 10 Laser 
83254660 LFL9.5-28 9.5-28 mm Yellow/White 203 10 Laser 
83254670 LFL9.5-35 9.5-35 mm Yellow/White 145 10 Laser 
83254671 LFL9.5-35 9.5-35 mm Green/White 145 10 Laser 
83254672 LFL9.5-35 9.5-35 mm Blue /White 145 10 Laser 
83254673 LFL9.5-35 9.5-35 mm Red/White 145 10 Laser 
83254690 LFL9.5-196 9.5-196 mm Yellow/White 29 10 Laser 
83254710 LFL 12-38 12-38 mm Yellow/White 115 10 Laser 
83254714 LFL 15-45 15-45 mm Yellow/White 72 10 Laser 
83254718 LFL 19-50 19-50 mm Yellow/White 56 10 Laser 
MATRIX 
83254920 MFL9,5-17,5 9,5-17,5 mm Yellow/White 319 25 Matrix 
83254921 MFL9,5-28 9,5-28 mm Yellow /White 203 25 Matrix 
83254922 MFL9,5-35 9,5-35 mm Yellow/White 145 25 Matrix 
83254924 MFL9,5-35 9,5-35 mm Green/White — 145 25 Matrix 
83254925 MFL9,5-35 9,5-35 mm Blue/White 145 25 Matrix 
83254926 MFL9,5-35 9,5-35 mm Red/White 145 25 Matrix 
83254923 MFL9,5-196 9,5-196 mm Yellow/White 29 25 Matrix 
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3.5 Torque bolds with springwasher 


A |= | Steel 8.8 
B |= | Steel 5.6 
С |= | Steel 4.6 


Copper on copper 


Cat. A 

Connection of rail systems of executed in hard-or half hard electrolytic copper, 
executed in bars or square copper, using a bold or using a bold with nut with 
spring washer (Quality 8.8 at least) DIN 6796 


Cat. В 

Connection of rail systems of executed in hard-or half hard or soft electrolytic 
copper, connections via cable shoes on components as, Power switches, Fuse 
holders, etc. 

(Quality 5.6 at least) 


Cat.C 
Connections of massive wires on Rotation switches, Fuse holders, Terminals, etc. 
Usual screws with straight/cross (Quality 4.6 at least) 
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3.6 | Connecting Motors 


Direction of rotation and markings of terminals 


Three-phase motors 

The windings are connected іп star(Y)- 
connection ог іп delta(A)-connection 
according to . This is done by 
wiring the terminal board as shown in the 
wiring diagram to the right. The marking of 
the terminal board is also defined in IEC 


Motor 


Star(Y)-connection X 


By short-circuiting the terminals W2, U2 and 
V2 and connecting the mains to the W1, U1 
and V1 you get a star(Y)-connection. 


Delta(A)-connection 

When connecting the end of a phase to the start of another phase you get a 
delta(A)-connection 

The direction of rotation for the motor shaft is defined in IEC 60034-8 as either CW 
(clockwise) or CCW (counter clockwise), when looking into the shaft. 

The direction of rotation can also be changed at the terminal board. When dealing 
with a three-phase motor, this is done by interchanging two of the line cables, eg.: 
switch LI and L2. When dealing with a single-phase motor always check the wiring 
diagram. 


Be aware that the engine is connected properly in ‘star’ or ‘delta’ (‘star ог 
triangle"). The type of circuit of the motor can be decided with the information on 
top of the motor and the power supply. 


On the motor, which propels the equipment, an arrow is drawn (usually on the 
axle). This arrow indicates the rotation of the equipment. If the conductors are 
connected in sequence (conductor 1 on U1, conductor 2 on V1, conductor 3 
on W1), the axle rotates clockwise. 


If the arrow is drawn anti-clockwise (in practice, 90% of motors have to be 
connected this way), two conductors have to be exchanged for each other. The 
engine is connected as follows: (conductor 2 on U1, conductor 1 on V1, 
conductor 3 on W1). 


50Hz| 23.000 
60 Hz} 23.600 
100 Hz} 6.000 
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Representation Terminal board 
13 


12 


Representation Terminal board 
L2 
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Representation 


Terminal board 


Representation 


Terminal board 


L3 


„ке 
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Representation Terminal board 
L1 
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Representation Terminal board 
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LS 
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Con Frequenc Speed 
nect Speed aes sare ще ES pn Terona 
Motors with 2 speeds — Torque constant (А/ҮҮ) — for winch 0. 

Dahl. Low Rev/Min 1.500 | 1.800 4 1 А 10, 1V, 1W 

High | Rev/Min | 3.000 | 3.600 2 2 ҮҮ | 2U, 2V, 2W + 1U,1V,1W(Y) 
Dahl. Low Rev/Min 750 900 8 1 A 1U, 1У, 1W 

High | Rev/Min | 1.500 | 1.800 4 2 YY | 2U, 2V, 2W + 1U,1V,1W(Y) 
Dahl. Low Rev/Min 500 600 12 1 А 10, 1V, 1W 

High | Rev/Min | 1.000 | 1.200 6 2 ҮҮ | 2U, 2V, 2W + 1U,1V,1W(Y) 


бан! Low | Rev/Min | 1.500 | 1.800 4 1 Y 1U, 1V, 1W 

` High | Rev/Min | 3.000 | 3.600 2 2 ҮҮ |20, 2V, 2W + 1U,1V,1W(Y) 
бан! Low | Rev/Min 750 900 8 1 Ү 19, 1V, 1W 

` High | Rev/Min | 1.500 | 1.800 4 2 YY 20, 2V, 2W + 1U,1V,1W(Y) 
Dahl Low | Rev/Min 500 600 12 1 Y 1U, 1V, ТУУ 

`| High | Rev/Min | 1.000 | 1.200 6 2 YY | 2U, 2V, 2W + 1U,1V,1W(Y) 


3.7 Cable’s labelling 


The cable's labelling is made at both ends, according to the Cable Journal. 
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4. EQUIPMENTS’ EARTHING AND EMC CONDITIONS 


Before earthing an aggregate, a switchboard, etc., it is necessary to check if the 
connecting terminal is welded on the hull - if the equipment’s support is fixed with 
dismantling possibilities- (the electrical generators are mounted on supports, 
which are fixed at their turn with bolts). 

All earthing terminals have to be cleaned before connecting the earthing 
conductor shoe. The earth conductor has to be as short as possible. Its coiling it’s 
forbidden. As far is possible the earthing conductors and terminals have to be 
visible. 


41 Why 


The main reason for having earthing and screening regulations is to protect 

personnel and equipment. 

> Personnel and equipment must be protected from dangerous discharges. 

> Equipment must comply with relevant EMC regulations. It must also be 
protected from uncontrolled discharges which could destroy the electronics. 

In order to avoid (or minimise) damage, the equipment must be earthed to create 

a low impedance return path for unwanted currents caused by faults. 


4.1.1 General 


Earth bars shall be located in front of panels and junction boxes to allow easy 
access for usage, inspection and maintenance. 


4.1.2 Main Earth Reference 


The Main Earth Reference for all earthing systems shall be the main structure/hull. 
If aluminium is used for any part of the main structure, attention shall be given to 
ensure that continuity in the structural earth is maintained at aluminium/steel 
interface points. 

The Main Earth Reference point shall be bosses welded to the structure as close 
as possible to the equipment. Earth bars mounted on earth bosses welded to 
structure may also be used. 

There shall be a separate Main Earth Reference boss for PE and IE/IS. The 
distance between the PE and IE/IS Ref. points must be minimum 1000mm. 

For system with only PE earth bar, one earth boss is sufficient. Each earth boss 
shall only have one connection. After connection, the whole assembly must be 
sealed with protective coating. 
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4.1.3 Protective Earth (PE) 


Field equipment must be connected through cable to the PE system. The braid 
armour is the earth conductor and must be electrically continuous from the field to 
the central equipment PE bar. 
For power cables where the braid armour does not have sufficient cross section, 
the equipment must be earthed through a separate earthing conductor in the 
cable. 
PE earth cables or braids armour of cables to the equipment, must be connected 
to a PE earth bar close to the cable entry. 
Exd electrical equipment with direct entry shall be connected to PE by a separate 
earth conductor in the cable. 
PE bars shall be connected to the nearest Main Earth Reference boss through an 
insulated earth conductor. 

Earth conductor shall be coloured yellow/green. 

The braid armour shall be covered with yellow/green sleeves. 

PE bars shall be marked yellow/green 


4.1.4 Instrumentation / Intrinsically Safe Earth (IE/IS) 


The IE/IS shall be the earth reference for non Intrinsically Safe, Intrinsically Safe 
instrumentation and telecommunication O volt reference etc. The IE/IS screen 
shall be left floating in the field end. It shall be electrically continuous from the field 
equipment and be connected to the IE/IS bar in the central cabinet. 
The screen shall be connected to one IE-bar only for signal cables between two 
control cabinets. IE/IS bars shall be isolated from the enclosure and connected to 
the nearest Main Earth Reference boss through an insulated earth conductor. 

The IE/IS screen shall be covered with yellow/green sleeves. 

IE bars shall be marked yellow/green and with: 
» Ared mark for bars containing non-IS cables. 
» Ablue mark for bars containing IS cables. 
> Red and blue marks for bars containing non-IS and IS cables. 


4.1.5 Bonding 


Separate bonding shall only be applied for equipment, which is isolated from main 
structure. 
Earthing, Screening and Power Supply Principles 
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> The earthing of false panels will be made in case if the panels have an electric equipment 
mounted on it (switches, sockets, etc) The earthing will be made to the ship's metallic 
structure by means of fasteners and earthing cable. 


> If both two panels next to each other need to be earthed, it's allowed that these panels to be 
connected together by means of fasteners and earthing cable as long as at least one of 
them is earthed by the ship's structure. 


Diii рр) 


Вгапа Fabory 

UBB Code 950351835992 
UNSPSC Code 31161620 
EAN Code 8715492318510 
Material technical A4 

Driving features hexagon 
Head shape hexagon head 
Thread Metric thread 
Class 80 

Material Stainless steel 
ANSI B18.2.3.1M 
DIN 933 

ISO 4017 

NEN 1568 

NF E25-114 

5 8 

k 3,5 

P 0,8 

L 16 

d M5 

Packaging (Piece ) 100.0 


& FABORY 


Copyright FABORY group 
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Brand 

UBB Code 
UNSPSC Code 
EAN Code 


Material technical 
Material 


NF 
BS 
NEN 
DIN 


5 
d2 (max.) 
d1 (min.) 
For nom. size 


Packaging (Piece ) 


Fabory 
950357122072 
31161811 
8715492345622 


А4 
Stainless steel 


E25-515 
4464 B 
1197 B 
127 B 


500.0 


< FABORY 


Copyright FABORY group 
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Brand 

UBB Code 
UNSPSC Code 
EAN Code 


Material technical 
Material 


NEN 
DIN 
ISO 


s 
d2 
d1 
For nom. size 


Packaging (Piece ) 


Fabory 
950356115739 
31161807 
8715492345059 


A4 
Stainless steel 


Copyright FABORY group 
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Brand FABORY 
UBB Code 500505599752 
UNSPSC Code 31161801 
EAN Code 
Type P 
Material Spring steel 
Brand FABORY 
S 
h 
h (max.) 24 
E 14 
d2 (js 15) 16 
d1 (H14) 82 
For nom. size M8 
Packaging (Piece ) 100.0 
- | Д В ОВ i 
Copyright FABORY group 
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Stainless steel az 
Polished 


OPEN TYPE | Cylindrical head © © 
NE X и ша | MM (у нее a а 
[mm] [тт] Imm] [mm] [mm] [mm] [нт] IN] IN] 


по 0,5-3,0 69025.040.030 
эсе 140 3,0-5,5 040.055 быа 211 59 69 6.867 2.676 
960 

130 0,5-3,0 69025.050.030 
~e 16,0 3,0-5,5 050.055 Mood 211 69 110 11772 2.973 
070 19,0 5,5-8,0 050.080 

160 0,5-3,0 69025.060.030 
ES 18,5 3,0-5,5 060.055 2 ET 89 222 18639 5.451 
090 

175 0,5-3,0 69025.080.030 
= 20,0 3,0-5,5 080.055 Ned <16 10,9 30,5 26.487 7.928 
0110 

190 0,5-3,0 69025.100.030 
чесе 240 3,0-6,0 100.060 Ж. да 221 12,9 370 35.316 8.919 
0130 
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ARTH FASTENER 


EARTH CAB 


EARTH FASTENER 


x 


SHIP’S STRUCTURE 
ARTH FASTENER 


EARTH FASTENER 


EARTH CABLE 
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4.2 Cabling 


4.2.1 Cable Termination 


4.2.1.1 Cable make-off 


Cables with braid armour shall have outer heat shrink sleeve, which is fitted over 

the complete cable make-off. 

Instrument and telecommunication cables with both braid armour and screen shall 

have inner and outer heat shrink sleeves. 

> The inner sleeve shall be drawn over the inner bedding, i.e. passed under the 
braiding providing insulation between braiding and screen. 

> The outer sleeve shall be fitted over the complete cable make-off. 


4.2.1.2 Termination 


All cable conductors shall be terminated by use of compression lugs or ferrules 
dependent upon the type of termination. 

The braid armour and the screen shall be separated from each other as well as 
from the conductors, twisted and fitted as required. This shall be done without any 
reduction of the cross sectional area. 

If drain wire exist among the screen, this should be used. The screen shall then 
be cut and left under the heat shrink sleeve. 

Where the screen shall be left disconnected / floating (e.g. field instruments), it 
shall be sealed and isolated with an isolating cap. 


4.2.1.3 Spare Conductors 


Spare conductors in instrument and telecom cables should be terminated to spare 
terminals. 

In cabinets and consoles, all spare conductors should be marked with terminal 
number and connected to terminals linked together, and connected to the relevant 
earth bar. 

If there are no spare terminals left in the cabinet/console, all spare conductors 
should be covered with yellow/green sleeve and marked with relevant cable 
number and connected to the relevant earth bar. 
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4.3 Cable Clamping Cabling and Screen / Earth Connections 


All cables entering or leaving the Enclosures (via the base frame), must pass 
through and be clamped by means of one of the following: Multi Cable Transit 
(MCT) frames and packing pieces, Marcon EMC Multigate, Glands or Sliding 
Plates with EMC gaskets. Ref. figures 2 and 3. 

An alternative cable clamping system may be used provided it is acceptable to the 
vessel's Classification Society and the project. 

If the enclosure only contains equipment that is tested according to IEC 60945, 
there is no requirement for 360 degree screening on field cables. 

In such a case, it’s adequate to connect the screen (pigtail) to the proper Earth- 
bar, and seal or mould the cable entry to fulfill the degree of protection (IP xx). 

The below sketch shows the field and power-cable screen connection in the Field 
Termination Cabinet. 


Earth cabling 
The following rules are applicable: 
Cables with a diameter until 125 mm? : 
» Earth wire should be half the size of the cable (example : motor cable 
3x50mm*, local earth wire should be 25mm?) 


» Minimum allowed size 3 mm? 


Cables with a diameter bigger 125 mm? : 
» Earth wire should be 64 mm? 


Registration number at the Register of Commerce Galati: J17/213/1999, Fiscal Code: R 11632363 
Bank: RBS BANK - ROMANIA, GALATI, IBAN Code: RO69ABNA1800264 100096454 80 / 149 


Ж RETEC S.A. 


Romanian Electro Trade, Engineering & Consulting 


132 Al. Moruzzi Str, 402 Building, 
800223, GALATI, ROMANIA 


ELECTRICIAN'S MANUAL 


Author : Silviu Vornicescu 


Revision : 1.30 


Phone / Fax: 40 236 448022; 40 236 449146; 


Individual screen to 
|Е-Ваг far each pair 


www.retec.ro retec@retec.ro 


А Braiding to be 


Date : 2010-08-12 


INSTRUMENT CABLE 
W IND. SCREEN 


terminated in the 
МСТ ог pigtailed to earthbar 


: ча: INSTRUMENT CABLE 
hI PES 


ім. Braiding to be 


terminated in the 


MCT or pigtailed to earthbar 


м4 Braiding to be 


POWER CABLE 


pigtailed to earthbar 
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INSIDE CABINET 


OUTSIDE CABINET 


INSIDE CABINET 


OUTSIDE CABINET 
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1, MAKE A SMALL HOLE IN THE MEMBRANE 


Date : 2010-08-12 


2. PUSH THE CABLE THROUGH 
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3, PULL THE CABLE BACK 
SOME 20mm TO LOCK. 


Registration number at the Register of Commerce Galati: J17/213/1999, Fiscal Code: R 11632363 
Bank: RBS BANK - ROMANIA, GALATI, IBAN Code: RO69ABNA1800264100096454 


82 / 149 


У. RETEC S.A. 


Romanian Electro Trade, Engineering & Consulting 


132 Al. Moruzzi Str, 402 Building, 
800223, GALATI, ROMANIA 


ELECTRICIAN'S MANUAL 


Author : Silviu Vornicescu 


Revision : 1.30 


Phone / Fax: 40 236 448022; 40 236 449146; 


Detailed view 


Гек Plate 


EMC Gaske 


\ 


И TERT 
С mS 
"n АК 


Y 


www.retec.ro retec@retec.ro 


Sliding Plate, 


| 
| 
И 
\ 


Pigtal |screen| То IE/IS - Ваг 
w/heat shrink sleeve 


Date : 2010-08-12 


EMC базке: 


2 ОООО О”, 


Registration number at the Register of Commerce Galati: J17/213/1999, Fiscal Code: R 11632363 
Bank: RBS BANK - ROMANIA, GALATI, IBAN Code: RO69ABNA1800264100096454 83 / 149 


Ж RETEC S.A. 


Romanian Electro Trade, Engineering & Consulting 


132 Al. Moruzzi Str, 402 Building, Р Author : Silviu Могпісеѕси 
800223, GALATI, ROMÁNIA ELECTRICIAN'S MANUAL Revision : 1.30 


Phone / Fax: 40 236 448022; 40 236 449146; | www.retec.ro retec@retec.ro | Date : 2010-08-12 


5. CRIMPING OF CONNECTING ELEMENTS; FASTENING 
COUPLES ON CONNECTIONS 


5.1 Crimping Method 


The method is intended for execution of electrical connections in switchboards, 
naval and land area. 

The conductors end is stripped depending on the length of the connecting 
element or on the casing side of the shoe. This operation is performed using 
special stripping pliers. The connecting element is positioned along the pliers and 
the cutting length of the conductor is adjusted. 

The pliers are chosen depending on the diameter of the conductor. Because 
there can be conductors with the same diameter of the active part (copper), but 
with different width of the insulating part, test stripping are performed for the 
beginning, checking whether the pliers scratch or brake the wires inside the 
conductor. 

The stripped conductor is inserted in the connecting element or in the shoe. 
Spaces between the connecting element or shoe and the insulated part are not 
allowed. 

The stripped part of the conductor will not be corroded. Should it be corroded, 
than it will be cut and reprocessed? Crimping is performed after preparing the 
conductor. Crimping is performed using crimping pliers or press, chosen 
depending on the cross-section of the conductor. 

When using manual screw drivers to fasten the connectors’ bolts or for 
equipments’ terminals, attention will be paid to use screw drivers which fit with the 
size and the type of the bolt head, in order to avoid the deterioration of the bolt 
head or of the screw driver head and more over, to avoid the insufficient fastening 
of the bolt. 


5.2 Maximum fastening couple for connections on terminals of 
electrical equipments 


In high-power circuits and control circuits, fastening of bolts to the terminals of 
electrical equipments is performed with screw drivers and dynamometer key. 
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6. LIGHTING INSTRUCTIONS 


6.1 General 


This chapter describes the main elements regarding the general lighting system 
and plugs on board. 


The general lighting system includes the following systems: 


1. Normal lighting - Normal lighting 230V AC. 
2. Emergency lighting - Emergency lighting 230V ОС. 
3. Adaptive lighting - Which is 230V AC. 


General description of the system 
The general lighting system includes the following systems: 


> 230 V AC lighting in cabins, engine rooms, control installations, storehouses, 
toilets and work places; 

> 230 МАС lighting system on stairs and lobbies; 

> 230 У AC lighting system for external spaces; 

> 230 МАС plugs system in the above-mentioned spaces; 


6.2 The 220V AC system in cabins, mess room, engine rooms, control 
stations, storehouses and work places. 


The general lighting according to the specifications of each ship includes the 
normal lighting and the emergency lighting. Positioning of lighting units, their 
number and type depend on the specifications of each vessel. 


Lamps for safety lighting have an electronic circuit that charges the 
battery while mains voltage is present and also ensures the supply from battery if 
the mains voltage is off. 

To verify the proper functionality of battery lighting lamps disconnect the 
power (voltage). At this moment the lamp should work because the battery is 
supplying the power. 
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7. Copper and Fibre-optic. Installation and Test specification 


7.1 Storage of installation cable 


If the installation cable (copper or fibre) is not used immediately after delivery from 
the distributor, it must be stored in a suitable location. The cable must be stored in 
a dry location where it will not be subjected to mechanical damage or harmful 
climatic conditions. If possible, the stored material should be kept in its original 
packing right up to the time of installation. The relatively loose cable construction 
(generally true of all symmetrical data cables) can cause a slight capillary effect, 
which can draw moisture into the cable. If water enters in this manner, the 
capacitance and impedance values of the cable change, which causes the 
electrical transmission characteristics of the cable to deteriorate. 

Any moisture entering reduces the effectiveness of the conductor insulation and 
increases the risk of corrosion of metallic parts, also water inside the cable can 
cause the cable sheet to break if the temperature falls below zero degrees. For 
this reason cable ends should be protected. Fibre-optic cables should be 
protected with heat shrink cap. 

When data cables are delivered in winter cable reels that were exposed to 
temperatures below zero for a long time should be left to acclimatize in a warmer 
environment before they are unrolled and installed. 

Remember that receiving inspection is the first step of the quality process. This 
inspection should include: cable quantity, part number verification, recording of 
cable quality traceability identifiers (production lot, batch, and production date) 
and possibly verifying functionality by creating a sample link to be tested 
according to standards. Remember that before any testing, you should allow two 
or three days for the cable to relieve the stress of lay down or pulling operation. 


Copper cables stored in a dry location Copper cables stored in the open 
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7.2 Cable installation 
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7.2.1 Symmetrical installation cables are intended to be installed only once. 


It is very important to install cables carefully to achieve the values specified in the 


standards. 


Margins are so tight in today’s data cable design that performance deterioration 
caused by improper installation can already lead to failures during the acceptance 


tests. 


The following requirements must therefore be strictly adhered to when installing a 
Cat. 5e and (especially) Cat.6 or Real10 cabling system. 
The permissible tensile forces for the respective installation cable can be found in 
the data sheets and must be maintained. 


(See following extract.) 


Maximum tensile force during installation 100N (10 Kg) 


Maximum tensile force during installation Real10 


80N ( 8 Kg) 


Maximum tensile force, installed 


None 


With special tools it is not possible to exceed the 100N of pulling force. These 
tools always assure the quality of the twisted pair cable. 
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7.2.2 Fusion splice 


Splicer 


Fiber dispose 
can 
Splice protectors 


Crimping tool Alcohol 


Splice protections 


Cable stripper 


Lint free paper 


Tweezers Stripper Cleaver Cleaning pads 


All you need 


Respect environment 

» use approved materials 

» dispose of waste material according to 
local rules 


Respect yourself 
» take all necessary measures to protect 
yourself 


Respect the procedures 
> work in a clean area 
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1. Ready to start 
Make sure cable to be spliced is compatible with splice cassettes pigtail. Place the 


panel in a comfortable area. Remove splice cassette cover. Prepare the fibre to 
be spliced. 


2. Prepare cable to be spliced 


Bring in the cable to be spliced 
Pass plastic strap in the punched holes 
Fix the cable by tightening the straps 
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3. Cable preparation 


Make sure the cable has the correct length. Remove about 130cm of tube using 
the tool and leaving fibres exposed. Remove gel (if present) from fibres using 
alcohol and paper. 


4. Prepare splice cassette 


Set pigtail fibre into strain relief following fibre number. Fix tube to splice cassette 
with two plastic straps. Choose cable fibre to be spliced following pigtail color 
sequence. 
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5. Remove cable extra length 


Measure the correct length of fibre to be cleaved. Lengths are determined by 
cable slack. Too long fibres may create confusion inside the “splice cassette 94”. 


We recommend following lengths: 
Pigtail126 cm 
Cable126 cm 


6. Choosing the fibres 


Start with most external fibre. Care of selecting correctly all fibres according to 
color. 
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T. Fibre cleaving 


Different cleaving tools are available. 
Splicing operation success is very dependent on cleaver operation. 


Mechanical Ultrasonic 


Laser 


Prepare to cleave the fibre by first stripping it with appropriate tool for about 
50mm.Clean fibre with lint free tissue and alcohol. 


1 Place fibre in position and fix it to the 
cleaver making sure it is in the right 
position and under tension. 

2 Close the cover and 

3 push the slide. 

4 Press the button to cleave fibre. 
Open the cover and remove cleaved 
fiber. Dispose properly of the fibre 
debris. 


Remove and dispose properly of glass fibre debris 
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8. Setting the splice 


Position cleaved fibre into the fusion splice making sure the cleaved end is near 
the firing electrode. 


9. Setting the splicer 


Do the same with the other fibre. 
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Checking fibre position 
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Electrodes 
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10. Setting the splice 


Close both protective covers. 
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Check fibre alignment on the display 
| ЕВЕКЗ 
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Fibres before firing 


Note imperfect cleaving 
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Firing result ! 


Splicing different fibers !!! 


= — 1 


Horrible ! 
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11. Protect the splicing 


After splice, protect the fibres. Place splice protector into crimping tool. Insert 
spliced fibres into protector making sure the bare fibre is completely inside the 
protector. 
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12. Crimping operation 


After centering the fibre within the protector Press down on tool sides that 
automatically will crimp the protector. Check for no bare fibre exposed. 
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Protected splicing 


\ 
Finished product ready to be inserted in the splice cassette 
13. Completing splicing cassette 


Fix protector holder to cassette by screw. Insert protector in the holder 
starting with most external position. Set fibres inside cassette orderly, 


caring of bending radius and taking advantage of provided limiters. 
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13. Completing the job 


retec@retec.ro 
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Complete the job by closing spice cassette cover, Placing the drawer 
into the panel and cleaning the area Make sure no fibre stubs are left 
around and all tools are cleaned and in proper order before returned to 


box. 
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7.3 Optical fibre hazard 


Keep exposed optical fibre ends away from the skin and eyes. The waste 
fragments should be treated with care and not picked up with bare hands, but 
rather with special gloves. Dispose of waste in a suitable container via an 
approved agency. Make sure that the quantity of optical fibre waste is minimised. 
Closures containing termination points for optical fibre cabling must labelled with 
appropriate warning signs or a clearly viewable text. 


7.3.1 Fibre-optic cable tensile strength 


Use mechanical fuses or equivalent protection when you lay-in optical fibre 
cables, to ensure that the maximum tensile load established by the cable 
manufacturer is not exceeded. To prevent the ingress of water and other 
contaminants during installation, the optical cable must always remain sealed. 
Exceeding cable pulling forces can occur stress on the fibre, which can increase 
the attenuation and might stay irreversible. 

Indoor and outdoor cables shall be used as specified. 
Exceeding the specified tensile forces, particularly in connection with too small 
bending radius (main result of the high forces), can negatively alter the cable 
properties, particularly return loss (RL) and cross talk (NEXT), to the point where 
the cables are no longer useable. It is one of the main causes of failure during the 
acceptance testing. 
When routing installation cables in vertical shafts or risers, gravity should be used 
— instead of pulling the cables up the shaft, lower them from above. This avoids 
unnecessary tensile forces (See figure 2). 
Nevertheless, this is sometimes neither possible nor practical. If the cables must 
be pulled upward, adequate installation personnel should be available to safely 
and carefully pull the cable through all of the levels. When routing installation 
cables in raceways they should be fastened - use Velcro and avoid plastic straps, 
fasten the cable after it is sitting in its final position and never bend cable bundle 
after ties are tightened. Ensure that the cable ty-raps are not tied too tightly. It 
should still be possible to turn them slightly and the cable jacket should maintain 
its original shape. If the cable ty-raps are tied too tightly, pressure points result, 
which deteriorate the electrical transmission properties of the data cables. For 
vertical installations strain relief is recommended at least every 600 mm. Avoid 
cable bundling or limit the quantity of cables bundled together to reduce the 
occurrence of alien crosstalk and cable stress when moving or bending, and to 
make sure the specified bending radius are not exceeded. 
When routing cables in under false floor system, take care not to pinch the cables 
to avoid highly probable damage to the cables. This often occurs when fitting floor 
plates and causes irreparable damage to installation cables. Avoid coiling cable 
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slack as it can cause return loss reflections which can lead to a fail during 
acceptance testing. 

Avoid laying out (extensively unrolling) the cable before pulling it to prevent third 
parties from damaging the exposed cable. Remember that symmetrical cables are 
designed for indoor applications, therefore the cable should always be protected. 
Unprotected cables are subject to damage. The cables may not be unrolled over 
the sides of the reel flanges. (This risks twisting the cables. The geometry of the 
symmetrical pairs is noticeably changed.) 

When pulling the cable, a cable pulling sock should be used. Note: Fasten all 
conductors to the pulling tool and secure with insulation tape. If dampness or 
wetness is detected when pulling the cables, the source of the water must be 
determined and eliminated. 

If the cable was pulled through water when it was installed, the wet end must 
immediately be cut back by at least 0,5 m. For fibre optic cable leave a minimum 
of 6 m slack to be able to handle the field termination or splicing. 

In case of water and dirt filled underground ducts or tubes to prevent cable 
damage blow it out. 

If cables are routed across any edges where they bend or branch, ensure that the 
minimum specified bending radius for the respective cable type is maintained 
when pulling the cable. If cables must be pulled across edges, ensure that the 
outer cable jacket is not damaged by abrasion or tensile stress. Ensure that the 
total weight of all installed cables does not damage the installation cables on the 
bottom. 

The use of guides and pulleys (See figure 1) is recommended to protect the pulled 
cables, as well as routing by hand using an additional installer or partially installing 
step by step. 


наи БОС 


Figure 1 Figure 2 


The following lists the characteristics of a proper and professional 
installation: 


We do not claim that the list is exhaustive. 
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Adequate personnel must be present at site to pull the installation cables. 
Before routing the cables, edges of openings and pipes must be rounded off, to 
avoid damaging the jacket when the cables are later routed and fastened. 
Cable ducts or conduits must be used when passing through walls. Remember 
that the standard requires these spaces to be only 40% filled. 

When installing the cable, the bending radius may not be less than that 
specified by the cable manufacturer. The same applies after the cable has 
been installed. 

To avoid accidental cable damage, the cables should be laid directly from the 
cable reels along the cable routes and should not be laid out for several metres 
along the floor. 

Ensure that adequate tools for cable unrolling, lay down and/or pulling as well 
as pulleys for corners are available and personnel instructed on their usage. 
Any sign of stress or kinks in the cable sheet insulation or conductors must be 
avoided (e.g. caused by improper fastening or by the weight of crossed 
installation cables). 

The radius of the channel route must be selected so that the specified 
minimum bending radius is maintained when changing direction. 

Metallic ducts or raceways must be properly connected and bonded to ground. 
Do not bundle cables (especially U-UTP) together. If this is not 
possible/practical then limit the number of cables bundled together. 

Cable tie guns or similar tools may not be used when fastening various types 
of cables, nor may they be used when fastening cable ties to provide 
connection module strain relief. 

No pressure may be exerted on the cables because of improper tying from 
using quick cable installers or cable ties. The basic principle is that the 
geometry of the cable jacket must not change. 

Cable channels must be closed after work has been completed (raised floors, 
wall ducts, etc.) to avoid dirt and damage caused by third parties. 

People should be prevented from stepping on the cables. Pressure points 
cause deterioration of the electrical transmission properties of the installation 
cables. 

Data cables are sensitive to direct sources of heat: hot air blowers or gas 
burners used for installing shrink tubing must not be used in the vicinity of data 
cables. 

If chemicals are used to facilitate cable pulling, be sure they are compatible 
with the cable sheet material. This is also applicable to any chemical (mostly 
spray type) used for other types of cables that may accidentally get in contact 
with data cables. 
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4. I 


In order to further reduce the tensile force in the installation cable when unrolling, 
it is advisable to assist the unrolling process by turning the reel. That is, wnenever 
possible, the reel should be manually unrolled. 


7.4 Bending radius 


In data sheets of cable manufacturers the bending radius is defined as a multiple 
of the outside cable diameter. (See extract from a data sheet of a data cable 
below.) There are two relevant minimum bending radius : one for the laying of the 
installation cable and one for the installation cable once it is installed (without 
mechanical load). 


The following bending radius result for copper installation cables : 


U/UTP (UTP) 
U/UTP (UTP) 
REAL10-U/UTP 
F/UTP (FTP) 
SF/UTP (S-FTP) 


REAL10-U/FTP 
REAL10-S/FTP (S-STP) 
REAL10-S/FTP (S-STP) 
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Cat. 5 
Cat. 6 


Cat. 7 
REAL10 U/UTP 


When bending radius are too tight, especially in cable installation, they can alter 
the mechanical structure of the twisted pairs within a cable, and thus have a 
negative effect on the cable’s transmission characteristics (mostly NEXT, FEXT 
and RL). 

When the fibre bending radius are too tight during installation and also in cable 
duct and outlet boxes micro cracks can occurs. It results in higher attenuation and 
will decrease the lifetime of the fibre drastically. The bending radius needs to be 
constantly checked when laying an installation cable. Unprofessional laying, fo 
example across the edges of wall ducts, narrow cable tracks, and cable twisting 
while pulling it, must be avoided. Critical locations therefore need to be treated 
with utmost care. We recommend random sample testing of admissible bending 
radius in generic cabling systems after installation. 

In the event of distinctive shortfall of the laid down radius, stress applied to the 
installation cable or of damage through third-parties, acceptance should be 
refused and cable replacement is required wrong installation procedures, i.e.: 
kinking, bending radius, cable stress, torsion resulting in cable damage, will be 
considered the installer's responsibility. 
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These cables are 
difficult 
to pull! 
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7.5 Safety 


The installer must take all necessary safety precautions, such as wearing 
protective clothing and goggles and observing warning signs or barriers, to ensure 
that the required personnel and equipment protection for himself and third parties 
is provided. Applicable national laws and regulations regarding safety must always 
be observed. 

In addition to the legal responsibility every one is also responsible for his own 
health. 

Current legislation gives planners responsibility for the project safety, while the 
building owner is expected to respect the many norms concerning the safety of 
the building’s electrical infrastructure. 


7.6 Cable management network (copper or fibre) 


There are different possibilities for leading installation cables from their cable entry 
to the distributor cabinet to the connection modules. It needs to be made certain 
that the cables are sufficiently tension-relieved and run in a loop, allowing the 
swivelling elements to be swung open from the front and taken out easily (cable 
reserves are used for maintenance or a later upgrade from Cat. 5e to Cat. 6). 


Good cable management, providing sufficient cable reserves 
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Cable management without cable Cable management with too much 
reserves (no cable slack) cable reserve (cable slack) 


7.7 Connecting installation cable and connection module 


In the following section you will find a detailed description for correct termination of 
connecting hardware which must be followed. 


Installation guide RJ45 Connector Module shielded 
Installation is to be performed by qualified electricians. Units have to be installed 


in limited access areas in conformance with all national and local codes. 
Deluxe * = Recommended 
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Deluxe * = ~ 


а 


Standard = 


Installation guide RJ45 Connector Module unshielded 


Installation is to be performed by qualified electricians. 
Units have to be installed in limited access areas in conformance with all national 
and local codes. 
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Real10 U-UTP 
am 3 = > 
ae — 


Real10 UTP | 
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Real10 UTP 


The following procedure for terminating unshielded Cat. 5e or Cat. 6 modules is 
similar to the one for the shielded version (see instructions shielded/unshielded). 


1) Strip approx. 40 mm off cable jacket, the shield, i.e. foil shield and/or braided 
screen, as well as the polyester band. Hold the cable so that the green pair is on 
the right and the brown pair on the left. Now bend pair 1-2 to the right, and pair 
7-8 to the left until they are on one line, perpendicular to the cable's axis. Then 
bend the remaining pairs (3-6, 4-5) upwards until they are perpendicular to the 
cable's axis as well as to pairs 1-2 and 7-8. 

2) The stripped off conductor pairs should be led directly into the module from the 
cable jacket, without crossing over another pair. A flawless measuring in the 
acceptance test can only be ensured with correct wiring. 

3) To ensure reliable contacting between module and cable shield, the contact 
reed must be inserted at the foil's conductive side and if included, between foil 
and braided screen. The drain wire, if included, must be positioned to contact the 
contact reed. 

4) Form a loop with a cable ty-rap and slide it over the installation cable and the 
connection module's strain relief. Once the conductors are correctly positioned 
and aligned in the connection module, tighten the cable ty-rap (NB please be 
aware CAT 6 cables require velcro ONLY), but not too tightly. 
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5) Lead the conductors into the IDC channels, in accordance with their colour 
code. The individual wires are held inside the channels by small saw-teeth. 

6) Cut off the excess wires with the side cutter. The conductor pairs should not be 
untwisted to more than 13 mm before the module’s insulation displacement 
contacts. 

7) After inserting the conductors into their channels append the green/blue PK-94 
covers as shown in the picture. Close off the channels by pressing the green/blue 
PK-94 covers down. Safe yourself time and nerves and check if the conductors 
are all contacted properly. 


968A 2 568В 3 


8) According to the types of modules, different covers can be applied. 

RJ45 Connector Module unshielded no cover Real10 RJ45 Connector Module 
unshielded yes, put on the wrap cover RJ45 Connector Module shielded 
Standard, put on the EMC cover Deluxe, put on the EMC cover and contact the 
twisted braid to the latch of the EMC cover 

9) R&M recommends the 568A wiring map. 
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7.8 FM45, field mountable RJ45-Plug 
FM45 is suitable for terminating the below listed stranded and solid wires. 


Admissible Wire © 0,4 mm (AWG 26) to 0,57 mm (AWG 23) 
Admissible Flex Wire @ (AWG26/7) to (AWG23/7); (0.12-0.26 mm’) 
Admissible Insulation- max. — 1.60 mm 


Insulation Material PE, Cell-PE 
Cable Jacket 2 4.5 mm - 8.0 mm 
Cable Strain Relief > 50 М 
Suitable for Ribbon Cable | Мо 
Suitable for Round-Cable | Yes 
Foil only cables: U/FTP, F/UTP 
Metal tape must make contact to all cable screen elements included drain wire. 


ca. 30 mm 
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Ethernet Token ATM Analog ISDN Gigabit VoIP 
10/100 Ring Telefon Ethernet Ethemet 


Modul / Buchse / Jack 


Foil only cables: U/FTP, F/UTP 
Metal tape must make contact to all cable screen elements included drain wire. 


F/UTP Cable (Foil with conductive outer-side) 
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U/FTP Cable 
7.9 Characteristic problems in generic cabling systems 


A major problem source is the incorrect termination of R&M connection modules. 
Please follow the enclosed installation instructions to correctly wire the connection 
module. 


аа и 
87 45 63 21 


Correct wiring Incorrect wiring 


The conductor pairs should be led directly into the module from the cable jacket, 
without crossing over another pair. 

Faultless measuring for the acceptance test can only be ensured through correct 
wiring. The cable jacket should be fixed on the module as showed in the picture 
‘correct wiring’. The cable ty-rap should not exert any pressure, which causes 
deformation of the cable jacket. 
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Installation 


> Lay installation cables carefully following instructions from the installer ог 
planner 

Lay the cables, don’t pull them in (max. tensile force acc. to cable supplier) 

Use very little tension or pressure with the cable ty-rap 

Use 568 A wiring for potentially better values 

Observe bending radius 

Avoid kinking or pinching 


VVVVV 


Test equipment 


> Yearly calibration 

> Daily visual checks prior to use 

> Adapter cables acc. to manufacturer and standards need avoid possible 
measurement deterioration 

> Always handle the Cat. 6 test adapter patch cables with 

> Frequently inspect and compare test result consistency 


8. COLOUR CODE 


The colour code is in conformity with CENELEC HD30825. 
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9. EMC Deck Drawing E0740.01 DS EMC Deck Plan and other documents for 
reference only 


QQQ 


ХО A OUTER DECK AREA 
QR SX XXX OX 

ХХХ XXX OX XO 

ae Kee 


Q 
525252 595029 


525550505005250%05050% 


EM-OUTER DECK AREA 


ELECTRONIC SPACE 
(CLUSTER NUMBER) 


INNER DECK AREA 
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9.1 PLAN CRITICAL PENETRATIONS AND WELDING AREA’S 
Introduction 


The goal of this instruction is to specify an engineering methodology for design 
and workmanship concerning penetration details to ensure an adequate 
construction with respect to crack initiation. This instruction affects the structural 
design of high stress areas, openings, penetrations for cables, pipes, foundations 
and supports. The need to position openings, penetrations, foundations and 
supports with great care is stressed. 


General 


In general penetrations in longitudinal members are more critical than in 
transverse members. Also penetrations in strength deck (G-deck), tanktop, shell 
and main longitudinal bulkheads are more critical than in tween decks being 
relatively closer to the neutral axis of the structure. 


Recommendations 


Concerning the risk of cracking special attention is to be focused on the high 
stressed areas. In particular areas like strength deck, shell around scuttles, inlets 
and outlets, tanktop around manholes and penetrations, main longitudinal 
bulkheads around doors and penetrations are to be well considered. This attention 
should be reflected in well-considered positioning and fixture of penetrations, 
foundations and supports well away from stress concentrations. Generally tween 
decks do not require special measures on account of their position relative to the 
neutral axis and consequent lower stress level. 


In detail 


Penetrations through seams and butts in the shell, strength deck, and tanktop are 
inadmissible. Penetrations through block and erection unit butts on tweendecks 
are inadmissible. Penetrations in the vicinity of larger deck openings are to be 
located in the shaded area of these openings, as far as practicable. 
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9.2 Guidelines and requirements concerning the reduction of the 
electromagnetic effects of electrical installations in vessels. 


Document KN 12330 
Revision 1 
Dated 01-09-1999 


Required for the Royal Dutch Navy 


Note : 


This translation is valid only for the project Patrol vessels Holland class. It 


is a dedicated translation and may not be used for other purposes. 


1. Introduction; 
1.1. The application field of the Royal Navy Norms 


2. Requirements and rules of installation and parts of installation; 
2.1. Installation and apparatus; 

2.2. Interference suppression; 

2.9. Cable screens; 

2.4. Cable separation; 

2.5. Outdoor material; 

2.6. Indoor material near outdoor bulkhead openings; 

2.T. Connection of screens and wiring; 

2.8. Earth connections of systems and apparatus; 

3. Supplementary rules for special rooms and installations; 
3.1. Electronic equipment rooms; 

3.2. Ammunition stores; 

3.3. Crypto securities for rooms and installations; 
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1. Introduction 
1.1. The application field of the Royal Navy Norms 


The Royal Navy norms provide a summary of guidelines and requirements to 
reduce electromagnetic influences in electro technical installations on vessels of 
the Royal Dutch Navy. 


These norms replace requirements and regulations mentioned in the documents 
VVKM 330 version 1993. 


These norms are to be applied by the Navy departments, Shipyards, Installation 
companies and manufacturing companies as point of departure in engineering, 
building, maintenance and deliveries of electro technical installations and 
components. 


In cases the Royal Navy norms do not provide complete or unambiguous 
information regarding technical solutions, contact the principal. 


No deviation of the Royal Navy norms can be made, without permission in writing 
from the principal. 


2.1. Installation and apparatus; 
2.1.1. Electromagnetic interference (ЕМ!) 


All electro technical systems and/or components, will apply to the requirements 
and rules mentioned in the publication “electromagnetic emission and 
susceptibility requirements for the control of electromagnetic interference’(MIL- 
STD-416D) and the measuring requirements mentioned in the publication 
"electromagnetic interference characteristics, measurement of" (MIL-STD-462D). 


For apparatus and components installed inside the metal enclosures of a ship a 
relaxation of 20Db applies. "Radiated and conducted emissions" and "Radiated 
susceptibility" as mentioned in MIL-STD-461D. 


Regarding apparatus installed outdoor in the vicinity of HF-antennas and radar 
antennas, it can be necessary to increase the limits mentioned in "radiated 
susceptibility" MIL-STD-461D. For each individual project the limits will be 
determined. 
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2.2. Interference suppression; 
2.2.1. General; 


> For circuits, the location of the wiring in multi-core cables has to be chosen 
carefully; 

> The wires which belong to the same circuit, have to be located next to each 

other; 

The circuits have to be screened; 

The screens of dual or triplet wiring in multi-core cables have to be insulated 

from each other; 

The loops of circuits have to be as short as possible, by wires laying next to 

each other or the use of twisted pairs; 

The wiring will be twisted pairs preferably; 

Common return wiring will be not applied; 

Spare wiring will be terminated to coded terminals; 

The circuits will be preferably symmetrically executed; 

The impedance differences in symmetric circuits will be maximum 2%; 

Pre-amplifiers are located as close as possible to the sensors; 


ҮҮ 


v 


VVVVV WV 


2.2.2. Interfering causing circuits; 


The under mentioned supplementary rules are applicable: 

a) A low voltage level has to be applied; 

b) The circuits will be suppressed at the source; 

c) The circuits have a high impedance level; 

d) The asymmetric circuits will be installed next to the metal parts of the guiding 
system; 

e) The circuits will be separated from voltage sensitive circuits; 


2.2.3. Interference sensitive circuits; 


The under mentioned supplementary rules are applicable: 

a) A high voltage level has to be applied; 

b) The circuits will be lay next to the metal parts of the guiding system; 
c) The circuits will be separated from interfering circuits; 

d) The circuits will be as short as possible; 
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2.3. Cable screens; 
2.3.1. Earth connection principle; 


To earth the cable screens the multi earth system will apply, at least on both ends 
of the cable. The screens will be connected full circle to earth in 360 degrees. In 
cases the delivery companies does not recommended these kind of earth 
connection, no deviation can be made, without permission in writing from the 
principal. 


2.3.2. Non coaxial cables: 


The cable screen has to be connected as follows: 

a) The screen has to be connected via the cone of the connector or via an earth 
gland; 

b) The screen has to be connected via a HF earth gland (enclosure 1), in case the 
cable goes from outdoor to indoor, or from indoor to outdoor; 

c) The screen has to be connected via a HF earth gland, in case the cable enters 
or exits an electronic room. In case there are more cables following the same 
route we can use the “Multi Cable Transits” foreseen of EM facilities in 360 
degrees. 


Double screened mutually insulated cables. 


The double cable screens have to be connected as follows: 

d) The outside screen has to be connected via the cone of the connector or via an 
earth gland; 

e) The outside screen has to be connected via a HF earth gland, in case the 
cables enter or exit the ship; 

f) The outside screen has to be connected via a HF earth gland, in case the 
cables enter or exit an electronic room. In case there are more cables following 
the same route the use of'Multi Cable Transits” foreseen of EM facilities in 360 
degrees can be used. 

g) The inside screen has to be connected conform the connection list/connection 
drawings; 


2.3.3. Coaxial cables: 


The non screened coaxial cable has to be connected as follows: 

a) The outside conductor has to be connected to the housing of the coaxial 
connector plug; 

b) The screen has to be connected via a HF earth gland, in case the cables enter 
or exit the ship; 
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c) The screen has to be connected via a HF earth gland, in case the cable enter 
or exit an electronic room. In case there are more cables following the same 
route we can use the “Multi Cable Transits” foreseen of EM facilities in 360 
degrees. 


The screened coaxial cable has to be connected as follows: 

a) The screen has to be connected to the housing of the coaxial connector plug; 

b) The screen has to be connected via a HF earth gland, in case the cable enter 
or exit the ship; 

c) The screen has to be connected via a HF earth gland, in case the cable enters 
or exits an electronic room. In case there are more cables following the same 
route we can use the “Multi Cable Transits” foreseen of EM facilities in 360 
degrees. 

d) The from the screen isolated outside conductor has to be connected conform 
the connection list/connection drawings; 


2.3.4. Fibre optic cables: 

Fibre optic cables have separate connection requirements according installation 
instructions. Fibre optic cables are not sensitive to EMI. Fibre optic cables have no 
metal guiding/pull wire. 

2.4. Cable separation 

2.4.1. Cable group categorization; 

Cables each with different signals and/or voltage/frequency levels have to be 


separated in different groups, to avoid influences to each other. Cables of crypto 
and secure voice installation have separate rules and requirements. 
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The cable groups are arranged as follow : 


Criteria Level Group Application 
LV/DC/Pulse HF 
Very sensitive ІРУ | 1mV A Radio receive aerial cables 


Television aerial cables 

Infrared receive cables 

Sonar hydrophone cables 

Echo sounder hydrophone cables 
Radio MF receive aerial cables 
Radar MF receive aerial cables 
Dynamic microphone input 

Servo amplifier input 
(a-symmetric and high resistant) 
Sensitive 10uV 100mV B Voltage, Frequency and Phase- depending 
signal cables 

Voltage reference cables 
Synchrone system (400/1100Hz) 
Servo amplifier input (symmetric) 
Analogue and digital low levels 
Symmetric signals (M — P lines) 
Sound power telephone cables 


Low sensitive, 3V 24V С Supply cables 
low disturbing Power cables (« 300A) 
Telephone-, Telex-, Speaker- and Key 
cables 
Signal, Start, Stop, "Press to Talk" cables 
Disturbing 30V D Synchronisation cables 
Video cables 


Strobe cables 

Marker cables 

Low power impulse cables 
Control of wide-band amplifier 
Digital a-symmetric signals of low level or 
symmetric of high level 

Power cables of servo's 

Very disturbing 1000V 1000V E Transmit aerial cables 
Electrical motor cables (>300А) 
Modulator pulse cables 

High power pulse cables 

Echo sounder transmit cables 


Very sensitive F Radio receive/transmit cables 

and very Transducer cables 

disturbing Echo sounder receive/transmit cables 
Not sensitive, not Z Fibre optic cables 

disturbing 
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2.4.2. Separation requirements; 


The cable groups will be separately installed by different separation distances to 
each other. 

The under mentioned distance table will be applicable, depending on the type of 
cables. 


I: Minimum distance between cables without screens of different groups, in 
cases the cables are installed parallel to each other, over more than 2 meters. 

1: Minimum distance between cables without screens of different groups, in 
cases the cables are crossing each other, in an angle between 45^ and 90“. 

ШІ: Minimum distance between screened cables and earthed cables of different 
groups. 


Separation distance in cm 


mn 


-п 


2 
В 
С 
D 
en 
Z 
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> 


> 


In cases the supplier has special/other requirements for cable separation, this 
has to be clearly mentioned in installation documents; 

In cases the distance cannot be respected, the length of the parallel installed 
cables has to be as short as possible, the maximum length in this case is 10% 
of the total length of the cable; 

The cables in group F may not installed in bundles; 

Coaxial cables with massive outside conductor, do not need separation with 
cables in group F; 

Cables of group A until F can be installed per group in one bundle, 
independent from the kind of installation; 

Cables of group A, E and F, have to be installed against the metal deck, 
bulkhead or cable tray. The metal cable trays have to be connected to earth. 
The angle in which cables groups are crossing each other, has to be in the 
range between 45° and 90°; 

In cases the separation distance cannot be respected, the cables have to be 
installed in metal pipes or channels with wall thickness of at least 1mm, if not 
mentioned otherwise in the cable diagrams; 

In cases the cables are installed in metal pipes or cable channels, the 
separation distance to other cable groups, is not applicable; 

The cables belonging to firing circuits have to be installed in separate metal 
pipes, 

Transducer cables from group F, the VLF, the LF receive cables and the 
hydrophone cables from group A, have to be installed in metal pipes of 
minimum wall thickness of 2,8mm, in cases the separation distance cannot be 
respected, or in case of doubt; 

Metal cable pipes parts and channel parts have to be connected by welding or 
hard solder. In case this is not practical the parts can be connected by 
threaded pipe joint or cutting ring connections; 

Cables of different groups have to enter the panels with separate connectors. 
The distance between the connectors recommended as the cable separation 
distances; 

In consoles and 19 inch racks the separation requirements have to be 
respected; 


2.5.1. Outdoor apparatus and components 


> 
> 


> 


The housing of apparatus and/or components has to be metal; 

The housing of apparatus and/or components has to be connected to earth. 
The use of conduction paste will be restricted; 

The resistance between the apparatus housing and earth has to be lower than 
0,01 0; 
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2.5.2. Outdoor cables 


> 
> 
> 


> 
> 


> 


The installation of outdoor cables has to be avoided as much as possible; 

The outdoor cable length has to be as short as possible; 

Cables installed outdoor have to be executed with insulated screen. The 
screen of the outdoor installed cable has to be connected to earth as much as 
possible, at least on each end of the cable; 

The outside screen of the cable has to be connected to earth in 360 degrees 
when the cable enters or exits the vessel; 

Outdoor flexible cable has to be executed with insulated screen. The screen 
has to be connected to earth at least on each end of the cable; 

Cable of receive aerials has to be executed with massive outside conductor; 


2.5.3. Electrical HF wave pipe 


Not applicable, 


2.5.4. Channels, pipes, etc. 


The outdoor number and the length of cable channels and cable pipes have to be 
as low as possible. Cable channels and cable pipes have to be as long as 
possible inside the vessel. 


Cable channels and cable pipes which enter or exit the ship have to be fully 
welded to the vessel construction/bulkhead. 


2.6. Inside material in the vicinity of outdoor bulkhead interruptions, 
(doors, hatches, windows, etc.) 


> 


> 


Electrical equipment and components have to be installed as far as possible 
from doors, hatches, windows, etc; 

In cases windows are executed with electrical magnetic shielding with a 
minimum damping of 30db, these windows are not classified as bulkhead 
interruptions. P.a. on the navigation bridge equipment and components can be 
installed with indoor requirements. 

Cables have to be installed as far as possible from doors, hatches, windows, 
etc; 

The distance from the electrical parts to the frame of the bulkhead interruption 
has to be at least 74 times the longest diagonal of the interruption. The 
minimum distance has to be 20cm, the maximum distance is 50cm; 

Cables of door signal installations have to be executed with insulated screen; 
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2.7. Connection of screens and conductors 


> 


> 


The screen and twisted pair wires belonging to a specific circuit, have to be 
terminated as close as possible to the terminals/connection points; 

The screen of wires. Wire pairs or triplets belonging to specific circuits have to 
be connected to terminals, connection pens or busses of connectors. The 
screen terminal, pen or bus has to be as close as possible to the wire 
terminals; 

The location of connections of screens belonging to specific circuits, are 
executed as visual separation between circuits; 

The screen belonging to a specific circuit, may not be looped to other 
connection points; 

The part of the screen which will be connected to earth should be as short as 
possible. This part can be extended with composite wiring. The cross section 
of the wire has to be at least the sum of the cross section of the wires of the 
screen. The minimum cross section of this wire has to be at least 0,56тт2; 


The order of connections to earth is: 
a) Guide the insulated wire through the netting of the screen. This is permitted for 


screened wires and for one core cables, of which the outside diameter of the 
insulated wire sheathing under the screen is maximum 6mm; 


b) To comb the screen and twisted together to one conductor; 
c) To extend the screen with a composite wiring, foreseen of a shrink earth bus. 


In case the shrink earth bus is not possible, a solder spring can be used; 


Multi core cables with screens of twisted pair wires have to be executed with 
insulated mutual screens. 


2.8. System earth, apparatus earth. 


2.8.1 General 


Two reasons to earth: 
a) Safety, to avoid a voltage difference between touchable metal parts and vessel 


parts; 


b) EMI, to avoid electromagnetic effects; 


The earth connection has to be in accordance with the safety requirements and 
EMC requirements. 
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2.8.2. Application 


a) The earth connection is required in installations of 2 50V DC and AC; 

b) In cases the installation is foreseen of an earth fault detection, earth 
connections have to be executed for lower voltage installations also; 

c) Housings of double insulated apparatus and components may not connected 
with the earth; 

d) Besides the housing of apparatus and components, several components have 
to be connected with the earth, (transformers, relays, etc.) 


2.8.3. Mechanical requirements 


Earth bolts 

> The earth connection has to be executed with separate earth bolts, these bolts 
have only earth purposes; 

> Cable trays have to be executed with separate earth bolts if required for proper 
connection to ships mass. 

> Earth bolts, nuts and washers for earth connections have to be executed in 
corrosion free metals; 

> Earth bolts, nuts and washers for earth connections of apparatus and 
components and vessel earth connections have to be as a minimum: 
a) M6 up to 63A 
b) M8 up to 200A 
c) M10 from 200A 


The diameter of earth bolts, nuts and washers of vessel earth connections has to 
be equal or bigger as earth bolts, nuts and washers on the respective apparatus 
and components. 


Earth rail 

> In case there are more earth connections on the same place, earth rails can be 
installed; 

> Vessel metal parts, (as frames, non watertight bulkheads, etc) are sufficient for 
earth connections. In case the vessel metal part is not suitable for inside 
chaser (to thin) threaded end will be welded, preferably stick welding; 

> Earth connections on apparatus and components foreseen of shock dampers, 
have to be of enough length; 
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2.8.4. Electrical requirements 


» 


» 


» 


The DC resistance of earth connections between earthed components and the 
vessel structure is maximum 0,010; 

Earth connections of transformers are determined by the side with the highest 
current; 

The copper diameter of earth connections will be minimal the diameter of the 
supply wiring, the under mentioned diagram is applicable: 


Connection of apparatus Copper diameter of earth connections 
Power of total generator(s) 
AC AC DC 
Until Until Until 
3000kVA 1500kVA 3000kW 
Direct to main bus-bar 70mm? 70mm? 70mm? 
Circuit breaker 200A- 70mm? 70mm? 70mm? 
1000A 
Circuit breaker 80-600A 25mm? 25mm? 25mm? 
Circuit breaker 63A 6mm? 6mm? 6mm? 


2.8.5. Connection methods 


> Panels inside consoles will be executed with separate earth connections; 

> Earth connections have to be visible and accessible, where necessary 
connections have to be protected against damaging. Each apparatus and 
component has to be foreseen of at least one visible and accessibly earth 
bolts; 

> Apparatus suitable for two phase connection executed with a circuit breaker of 
16A maximum which are parts of the lighting installation connected to socket 
outlets can be earthed via the supply cabling; 

Connections 

> The wire ends have to be foreseen of cable lugs, taking measures against 
different materials influences ( contact potential); 

> Earth wiring should be insulated in cases of corrosion impact (aluminium 
wall/tray); 

» Earth Litzes should be connected direct to the contact place, with no 
interferences of washers; 

> Contacts places for earth litz will be: 


о Tin plated, in case the metal contact place is steel; 
o Alodyned, in case the metal contact place is light metal; 
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2.8.6. HF-systems or HF sensitive systems 


The cabling of these systems is of category A, E or F. Next to the in-direct earth 
connection it will be recommended to connect also the direct earth connection. 


This can be performed by: 
> Welding; 
> Soldering; 


If above mentioned methods are not possible, connection with bolts or riveted 
connections are acceptable in case there is a good connection between the metal 
parts (conduction paste) 

The overlap will be at least 50mm and the maximum distance between two bolts 
or rivets is 50mm. The electrical resistant will be maximum 0,010; 


Supplementary requirements for special spaces and installations 
3.1. Electronic rooms/spaces 
Electronic rooms and spaces will be defined for each project. 


Points of departments are: 
a) The location in the vessel; 
b) The interference sensitivity of the apparatus; 


» Rooms/spaces which are located next to each other will be considered as one 
electronic room. The cables between these locations do not need to be earthed 
to the wall between these rooms/spaces; 

» During the building of electronic rooms the head- and footplates should be 
used, which are welded to the vessel construction; 

» The wall of electronic rooms/spaces are executed in metal, and can be 

connected to the head- and foot plates; 

o Welding, continuous welding 

о Soldering, continuous soldering 

о Riveted connections, overlap will be at least 50mm and 50mm distance 

The rivet connection should make sufficient electrical contact; 

The doors should be executed in metal; 

Ventilation openings should be executed with metal grids; 

Earth glands will be installed in the head plating, 360° connected to the vessel 

construction; 

Wave pipes, not applicable; 


Y уууу 


Registration number at the Register of Commerce Galati: J17/213/1999, Fiscal Code: R 11632363 
Bank: RBS BANK - ROMANIA, GALATI, IBAN Code: RO69ABNA1800264 100096454 148 / 149 


Ж RETEC S.A. 


Romanian Electro Trade, Engineering & Consulting 


132 А. Moruzzi Str, 402 Building, ELECTRICIAN'S MANUAL Author : Silviu Vornicescu 


800223, GALATI, КОМАМА Revision : 1.30 


Phone / Fax: 40 236 448022; 40 236 449146; | www.retec.ro retec@retec.ro | Date : 2010-08-12 


Cabling passing electronic rooms, and not connected in the electronic room, will 
be installed in totally enclosed metal channels; 


3.2. Ammunition rooms 

For ammunition rooms in which not sufficient protected EED are stored, 
transported and/or tested, the rules and requirements of 7930 until 7941 are 
applicable. 

The EMI value of radio- and radar transmitting in ammunition rooms in which not 
sufficient protected EED are stored, transported and/or tested, the rules and 
requirements of chapter 5 of this document are applicable. 

3.3. Crypto protection 


Crypto rooms and spaces in vessels do not have to be protected. 


Cabling of crypto installations will be separated from other cabling, the distance 
will be at least 150mm. 
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